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(54) INK JET PRINTER AND ITS HEAD CARTRIDGE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent leakage of ink from the ink ejecting 
means of a head due to variation in the attitude of the headespecially 
in a line type head. 

SOLUTION: The ink jet printer comprises an ink jet head 120and ink 
holding containers 122c coupledrespectivelywith at least one ink 
ejecting means 123124 in the head ejecting ink of different colors. A 
plurality of ink holding containers are provided for each ink ejecting 
mean corresponding to each color of ink and each ink holding container 
is coupled with each group of a plurality of nozzles 125a arranged in 
the longitudinal direction of the ink ejecting mean while being divided. 



CLAIMS 



[Claim (s) ] 

[Claim l]As opposed to a discharging means for one line established in 
order to carry out the regurgitation of the ink of a color in which a 
line head of an inkjet method differs from the above-mentioned head 



mutual lyAs opposed to an ink discharge means corresponding to [ have an 
ink holding container connectedrespectively and ] ink of each color in 
the above-mentioned ink holding containerA head cartridge of an ink-jet 
printerwherein two or more pieces are providedrespectively and each ink 
holding container is connected for every group divided into plurality 
about two or more nozzles located in a line with a longitudinal 
direction of an ink discharge means. 

[Claim 2]A head cartridge of the ink-jet printer according to claim 
lwherein the above-mentioned head has said two or more ink discharge 
means located in a line with a feed direction of a recording medium to 
each color. 

[Claim 3] Are the ink- jet printer provided with a line head for breathing 
out a drop of ink and recording on a recording mediumand a head 
cartridge of the above-mentioned line head A line head of an inkjet 
methodAs opposed to a discharging means for one line established in 
order to carry out the regurgitation of the ink of a color in which the 
above-mentioned heads differ mutuallyAs opposed to an ink discharge 
means corresponding to [ have an ink holding container 
connectedrespectively and ] ink of each color in the above-mentioned ink 
holding containerAn ink-jet printer which is formed two or more 
piecesrespectively and is characterized by connecting each ink holding 
container for every group divided into plurality about two or more 
nozzles located in a line with a longitudinal direction of an ink 
discharge means. 

[Claim 4]The ink-jet printer according to claim 3 with which the above- 
mentioned head is characterized by having said two or more ink discharge 
means located in a line with a feed direction of a recording 
mediumrespectively to each color. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This Invention relates to the line head which 
has print paper width mostly especially about the ink-jet printer which 
breathes out the drop of ink and records a charactera pictureetc. 
[0002] 

[Description of the Prior Art]An ink-jet printer is a printer of the 
method which breathes out an ink drop from the detailed ink discharge 
means established along with the print headand records the character 



which is a recording mediumand which makes a paper reach the target for 
exampleand becomes by a dota pictureetc. 

At high speedrecord cost has a cheap recording ratecolorization is 
easyand there is the feature that there is little noise and it is 
miniaturized comparatively easilyand market size is growing especially 
in recent years. 

[0003]The printer of this inkjet method is used from simplicity or 
flexibility in office environment or an ordinary home in many cases. For 
this reasonink is held in the ink tank generally installed in the 
printer from there being little ink quantity used. Although it may be 
connected with the flexible tube etc. the ink jet discharge head which 
are this ink tank and an ink discharge means is constituted in onewhen 
it is many. To what is one structure [ an ink tank and a head ]. As an 
ink supplying method when ink discharge is not completednamelywhen ink 
quantity runs shortThe type exchanged for the ink tank with which ink 
was filled up only with the ink tank where whose ink quantity the ink 
tank and the head are constituted disengageable and decreasedThe ink 
tank and the head are constituted as a cartridge of oneand when ink 
quantity is insufficient and the regurgitation of ink becomes 
impossiblethere is a thing of a type which exchanges the whole cartridge 
for an ink supplement. 

[0004]By the wayalso in which ink tank method mentioned abovegreatlywith 
the ink-jet printerin order to prevent ink from leaking from an ink 
discharge meansink is held by the pressure below atmospheric pressure 
within the ink tank. The methods of holding to the pressure below 
atmospheric pressurei. e. a negative pressure generation method in an ink 
tankinclude the method by the capillary force using a foaming porous 
bodyfor example as indicated by JP63-87242A. Since this method needs to 
hold a foaming porous body in an ink tankits amount of maintenance of 
ink will decrease as compared with the capacity. of an ink tankand. Since 
the surface area of the capillary tube changed with the amounts of 
consumption of inknegative pressure changed and there was a problem of 
changing the inked surface of an ink discharge means. 
[0005] On the other handfor example in JP7-205443Aink is sealed in a 
flexible bag and the structure of the ink tank of opening the bag to the 
atmosphere side using a springand maintaining negative pressure is 
indicated. Since according to this structure it is possible to hold a 
lot of ink than the case where a foaming porous body is usedto the 
capacity of an ink tank and there is little change of the negative 
pressure to the amount of consumption of inkmulticolor ink tank 



structure will be constituted comparatively easily. 
[0006] 

[Problem (s) to be Solved by the Invention] However it is necessary to take 
into consideration ink re-restoration and head reuse of a printer 
headand the ink-jet printer which does not limit a setting position as 
much as possible from a viewpoint of latest environmental problem and 
ecology. In this casein a transfer of the printer provided with the head 
filled [ ink ] up and thisand the situation where the posture of 
headssuch as exchange of the head of a printer filled [ ink ] upchanges 
furtherSince the negative pressure fluctuation for holding the inked 
surface of a discharging means occurswhen the pressure more than the 
pressure to which a discharging means can hold ink is addedink may leak 
from an ink discharge means. 

[0007]The head provided with many ink discharge meansespecially the head 
which has the almost same regurgitation range as the paper width by 
which a print is carried out. (It is hereafter called a line head) In 
the ink-jet printer provided with such a headAs compared with the case 
where the pressure fluctuation of the ink discharge means by the posture 
change of a head is the conventional serial headit has the problem 
peculiar to a line head of becoming large especially about the, 
longitudinal direction of a head. 

[0008] In the ink tank structure mentioned above to such a problemWhen 
especially the longitudinal direction of a head was made into a sliding 
directionthe ink leakage from an ink discharge means may occur and the 
shock was especially added from this statethere was a problem that a lot 
of ink will leak from an ink discharge means. 

[0009] In view of the above pointan object of especially this invention 
is to provide the ink-jet printer and its head cartridge kept the ink 
leakage from the ink discharge means of a head from generating by the 
posture change of a head also in a line type head. 
[0010] 

[Means for Solving the Problem] According to the invention of claim lthe 
above-mentioned purpose A line head of an inkjet methodAs opposed to a 
discharging means for one line established in order to carry out the 
regurgitation of the ink of a color in which the above-mentioned heads 
differ mutual lyAs opposed to an ink discharge means corresponding to 
[ have an ink holding container connectedrespectively and ] ink of each 
color in the above-mentioned ink holding containerTwo or more pieces are 
providedrespectively and each ink holding container is attained by head 
cartridge of an ink- jet printer which was divided into plurality and 
which is connected for every group about two or more nozzles located in 



a line with a longitudinal direction of an ink discharge means. 
[OOlllSince according to composition of claim 1 two or more nozzles 
located in a line with a longitudinal direction of an ink discharge 
means which constitutes one line are divided into two or more groups 
about a longitudinal direction and each group is connected with one ink 
holding containerrespectivelyln the casessuch as a head or a printer 
transfereven if a posture of a head changespressure fluctuation of 
negative pressure in a nozzle of an ink discharge means will be 
controlledand ink leakage from an ink discharge means will be prevented. 
[0012]Since the optimal ink pressure for ink discharge is easily 
maintained by controlling pressure fluctuation of ink in an ink 
discharge means by a posture change of a headthe discharging stability 
of ink especially at the time of a print start will be acquired. Even if 
it is a line heada head posture changes frequentlyfor examplecomposition 
exchanged the whole head at the time of a portable ink-jet printer or 
ink re-restoration can be realized easily. 

[0013]An invention of claim 2 has said two or more ink discharge means 
to which the above-mentioned head was located in a line with a feed 
direction of a recording medium to each color in composition of claim 1. 
According to composition of claim 2a color-lines printer can be easily 
constituted by arranging two or more ink discharge means in a feed 
direction of a recording medium. 

[0014] According to the invention of claim 3the above-mentioned purpose 
breathes out a drop of inkAre the ink-jet printer provided with a line 
head for recording on a recording mediumand a head cartridge of the 
above-mentioned line head A line head of an inkjet methodAs opposed to a 
discharging means for one line established in order to carry out the 
regurgitation of the ink of a color in which the above-mentioned heads 
differ mutuallyAs opposed to an ink discharge means corresponding to 
[ have an ink holding container connectedrespectively and ] ink of each 
color in the above-mentioned ink holding containerTwo or more pieces are 
providedrespectively and each ink holding container is attained by ink- 
jet printer which was divided into plurality and which is connected for 
every group about two or more nozzles located in a line with a 
longitudinal direction of an ink discharge means. 
[0015] Since according to composition of claim 3 two or more nozzles 
located in a line with a longitudinal direction of an ink discharge 
means are divided into two or more groups about a longitudinal direction 
and each group is connected with one ink holding containerrespectivelyln 
the casessuch as a printer transfereven if a posture of a head 
changespressure fluctuation of negative pressure in a nozzle of each ink 



discharge means will be control ledand ink leakage from an ink discharge 
means will be prevented. 

[0016]Since the optimal ink pressure for ink discharge is easily 
maintained by controlling pressure fluctuation of ink in an ink 
discharge means by a posture change of a headthe discharging stability 
of ink especially at the time of a print start will be acquired. Even if 
it is a line heada head posture changes frequentlyfor examplecomposition 
exchanged the whole head at the time of a portable ink-jet printer or 
ink re-restoration can be realized easily. 

[0017]An invention of claim 4 has two or more ink discharge means to 
which the above-mentioned head was located in a line in the direction 
respectively vertical to a feeding direction to each color in 
composition of claim 3. According to composition of claim 4a color 
printer can be easily constituted by arranging two or more ink discharge 
means in a longitudinal direction. 
[0018] 

[Embodiment of the Invention] Hereafterthe suitable embodiment of this 
invention is described in detail based on an accompanying drawing, since 
the embodiment described below is a suitable example of this 
inventiondesirable various limitation is attached technicallybut in the 
following explanationthe range in particular of this invention is not 
restricted to these gestaltenas long as there is no statement of the 
purport that this invention is limited. 

[0019] (Printer entire configuration) drawing 1 shows the entire 
configuration of the embodiment of the ink-jet printer of this invention 
— a section perspective view and drawing 2 are the section side view in 
part. This ink-jet printer 100 has a heater element which is not 
illustrated as a driver element which carries out the regurgitation of 
the drop of inklt has the line head 120 which has the record range of 
the abbreviated width dimension of the paper Pand has an abnormal- 
conditions function of the PNM (Pulse NumberModulation) method which 
modulates the path of a dot by the number of the drops of ink. 
[0020]The ink-jet printer 100 has the composition that the line head 
120the paper feed part 130the feeding part 140the paper tray 150and the 
electric circuit part 160 grade were allocated in the case 110. The case 
110 is formed in rectangular parallelepiped shapethe delivery port 111 
of the paper P is formed in the one end sideand the tray gateway 112 of 
the paper tray 150 is established in the other end side. The line head 
120 is provided with the head section of 4 classification by color of 
CMYK (cyanogenmagentayellowblack)and as the nozzle mentioned later turns 
to a lower partit is allocated in the end upper part by the side of the 



delivery port 111. That isin this casethe ink discharge means of a long 
gestalt formed for every above-mentioned color arranges four in the feed 
direction of a paperand is constituted so that this line head 120 may be 
mentioned later. 

[0021] The paper feed part 130 is provided with the paper feed guide 
131the paper feed rollers 132 and 133the paper feed motor 134the belt 
pulleys 135 and 136and the belts 137 and 138and is allocated in the end 
lower part by the side of the delivery port 111. The paper feed guide 
131 is formed in plate-likeopens the predetermined interval of the line 
head 120 caudadand is allocated. Each paper feed rollers 132 and 133 
become with the roller of the couple which contacted mutual lyand are 
allocated in the both sides 112 of paper feed guide 131i. e. tray 
gatewayand delivery port 111 side. The paper feed motor 134 is allocated 
under the paper feed guide 131and is connected with each paper feed 
rollers 132 and 133 via the belt pulley 135136 and the belt 137138. 
[0022] The feeding part 140 is provided with the feed roller 141the feed 
motor 142and the gear 143and is allocated in the tray gateway 112 side 
to the paper feed part 130. The feed roller 141 is formed in the shape 
of an approximately semi-cylindrical shapeapproaches the paper feed 
roller 132 by the side of the tray gateway 112and is allocated. The feed 
motor 142 is allocated above the feed roller 141and is connected with 
the feed roller 141 via the gear 143. 

[0023] The paper P of A4 size is piled up two or more sheetsfor exampleit 
is formed in the case shape which can be storedthe paper support 152 
stopped with the spring 151 is formed in the end part at the bottomand 
it is paper allocated in the tray gateway 112 from the lower part of the 
feeding part 140covering it 150. The electric circuit part 160 is a part 
which controls the drive of each partand is allocated above the paper 
tray 150. 

[0024]The example of operation is explained in such composition. After 
he turns on the ink-jet printer 100a user pulls out the paper tray 150 
from the tray gateway 112into the paper tray 150stores the paper P of a 
specified number and pushes. Thenthe paper support 152 raises the end 
part of the paper P by operation of the spring 151and it pushes against 
the feed roller 141. And the feed roller 141 rotates by the drive of the 
feed motor 142and the paper P of one sheet is sent out from the paper 
tray 150 to the paper feed roller 132. 

[0025]Theneach paper feed rollers 132 and 133 rotate by the drive of the 
paper feed motor 134and the paper P with which the paper feed roller 132 
has been sent out is sent out to the paper feed guide 131. Thenit 
operates to predetermined timingand the line head 120 breathes out the 



drop of ink from a nozzlemakes it reach the target on the paper Pand 
records a charactera pictureetc. which become by a dot. And paper is 
delivered to the paper P with which the paper feed roller 133 has been 
sent out from the delivery port 111. It repeats until record completes 
the above operation. 

[0026] Drawing 3 thru/or drawing 6 show the concrete composition of the 
head section about Isshiki of the line head 120 in the ink-jet printer 
100 of drawing 1 . The head section 120a of the line head 120 has the ink 
discharge means 130 for the single tier corresponding to one 
classification by coloras mentioned above. Herethe ink discharge means 
130 is constituted by the head chip for one line containing the nozzle 
later mentioned among the head sections 120a. As shown in drawing 3 the 
head frame 121 is included and the head frame 121 is constituted by the 
ink tank 122 and one which are mentioned laterand this head section 120a. 
The slit shape ink feed hole 123 (refer to drawing 5 ) is formed in the 
surfaceand as shown in drawing 4 the head chip 124 has pasted alternately 
the both sides of each ink feed hole 123respectively. These head chips 
124 comprise an Si baseand as shown in drawing 4 they are provided with 
the switching circuit of the heater 124a and a heater drivethe logical 
circuit (not shown) and the contact button 124b on the chip. As the 
heater 124a is allocated in one side on the head chip 124 and it is 
shown in drawing 5 The ink from the ink tank 122 is supplied from a head 
chip end via the ink feed hole 123and is supplied to a nozzle (after- 
mentioned) through the channel 124c in the head chip 124. 
[0027]Herethe head frame 121 is fabricatedfor example with resinand it 
is provided with the nozzle plate 125 so that the above-mentioned head 
chip 124 may be covered on the surface. This nozzle plate 125 comprises 
nickelstainless steeletc. for exampleand is provided with the nozzle 125a 
(refer to drawing 3 and drawing 5 ) adjusted to the channel 124c of the 
head chip 124respectively. 

[0028] The contact button 124b of the head chip 124It is connected to the 
contact button 126a which the side of the head frame 121 and the ink 
tank 122 was taken aboutand was provided in one side of the ink tank 122 
by the electric wiring 126 which comprises a flexible printed circuit 
boardand. It is connected to the relay board 127 allocated near the end 
of another side of the ink tank 122. The relay board 127 constitutes the 
circuit etc. which are accommodated in the dead space by gap of the 
alternate division 122bfor examplefor examplerecorded the using history 
of the head section 120aetc. Therebyif driver voltage is impressed to 
the above-mentioned heater 122a via the electric wiring 126when 
generated by air bubbles in a heater surfaceink will be breathed out 



with the nozzle 125a corresponding via the channel 124c from the ink 
feed hole 123. 

[0029]Hereeach above-mentioned ink feed hole 123 is formed long and 
slender in accordance with the center of the surface of the head frame 
121 corresponding to each head chip 124respectively. Each ink tank 122 
is divided as two or more divisions 122b with the Yokouchi wall 122a and 
the vertical wall 122c every head chip 124and each division 122b is 
connected with the ink feed hole 123 of the corresponding head chip 124 
via the filter 128respectively. Herethe filter 128 prevents the garbage 
from the ink tank 122the aggregate of an ink componentetc. from mixing 
in the nozzle 125a side. 

[0030] In each division 122bthe ink tank 122 has dual structure with the 
outer case which comprises the outer wall and the walls 122a and 122c 
which form the division 122brespectivelyand the bag 122d which is the 
individual holding means of the ink allocated in the inside. This bag 
122d comprises a flexible sheet of the laminate structure of aluminum 
and polyolef inefor example. 

[0031] Between this bag 122douter caseand bag 122das shown in drawing 
5the spring member 129 is allocated. This spring member 129 comprises 
stainless steelfor exampleand it acts so that the bag 122d may be opened 
outside. Therebynegative pressure acts on the bag 122d in each division 
122b of the ink tank 122 by the spring member 129respectively. 
[0032] Here the negative pressure of the bag 122d by the spring member 
129So that the ink leakage from the nozzle 125a may not occur by ink 
pressure change of the nozzle 125a by the acceleration from the posture 
or the outside of the head section 120aeitherlt is selected so that the 
absolute value of the ink pressure of the nozzle 125a may become smaller 
than the capillary force of the nozzle 125a with all head posturesand so 
that ink pressure may become smaller than the capillary force of this 
negative pressure and the nozzle 125a at the time of a print. 
[0033]Thusas shown in drawing 6 for every color the head section 120alt 
is constituted as a head cartridge by allocating the division 122b of 
the head chip 124the ink feed hole 123the filter 126and the ink tank 122 
alternately to the head frame 121. 

[0034] The ink- jet printer 100 by this embodiment is constituted as 
mentioned aboveand when performing a printit operates as follows. 
Firstat the time of the non-use of the ink-jet printer 100. Into each 
bag 122d of the ink tank 122 in the head section 120a of each color of 
the line head 120. Since negative pressure acts by the spring member 
129respectivelythe ink stored in the bag 122dEven if the head posture of 
the line head 120 changesit does not leak outside from the ink feed hole 



123 via the nozzle 125a according to the pressure differential of the 
nozzle 125a by a posture changeBy selecting the negative pressure by the 
spring member 129 smaller than the pressure by the capillary force of ■ 
the nozzle 125aink is not drawn inside from the nozzle 125a. 
[0035] From this statea start of a print will impress driver voltage to 
the heater 124a of the head chip 124 via the electric wiring 126. 
Therebywhen generated by air bubbles on the heater 124a surfaceink is 
breathed out via the ink feed hole 123 and the nozzle 125a from the 
channel 124cand print operation of the ink-jet printer 100 is performed. 
[0036] Since negative pressure is applied by the spring member 129 about 
the bag 122d which acts as each ink tank connected with each head chip 
124respectively according to the ink-jet printer 100 of such 
compos itionEven if the posture of the printer 100 and the line head 120 
changes and the longitudinal direction of the head section 120a turns 
into a sliding directionFor examplesince the difference of elevation of 
the nozzle 125a corresponding to the longitudinal direction both ends of 
each head chip 124 connected with the bag 122d of each division 122b 
which acts as one actual ink tank is smallits pressure differential 
produced for the nozzle 125a corresponding to the longitudinal direction 
both ends of each head chip 124 is also small. 

[0037]To the printer lOOthe line head 120or a head cartridgefrom the 
outsidewhen accelerationsuch as a shockis appliedthe dynamic change of 
the pressure of the ink of each nozzle 125a corresponding to the one 
head chip 124 is small. Thereforeeven if the pressure fluctuation by 
such the difference of elevation and acceleration occurredsuch pressure 
fluctuation is resisted and the ink leakage from the nozzle 125a is 
controlled by the negative pressure in the bag 122d by the spring member 
129 mentioned above. 

[0038] Drawing 7 shows a second embodiment of the line head of the ink- 
jet printer by this invention. In drawing 7 only the head frame 121 and 
ink tank 122 are shownand other composition of the head section 120b is 
the same as that of a 1st embodiment. The centrum 122d is formed between 
each division 122band the head section 120b. It has different 
composition in that these centrums 122d and the dead space 122e by gap 
of the division 122b of both ends are constituted by the division 122b 
and one which adjoin an opposite hand across the ink feed hole 
123respectivelySince other composition is the same as that of the head 
section 120a shown in drawing 3 and drawing 4 almostthe explanation is 
omitted by giving the same numerals to the same component parts. And in 
the division 122b of both endsan absorber (not shown) for the bag 122d 
to absorb the ink which was formed corresponding to the internal shape 



of the division 122bor leaked to the field corresponding to a dead space 
is accommodated. 

[0039]According to the head section 120b of such compositionact like the 
head section 120a of the ink- jet printer 100 shown in drawing 1 thru/or 
drawing 6 and. The bag 122d in each division 122b may be constituted more 
by small size as compared with the embodiment shown in drawing 3 thru/or 
drawing 6 and the dead space 122e is used further effectively. 
[0040] Drawing 8 shows a third embodiment of the line head of the ink- jet 
printer by this invention. In drawing 8 1 ike the case of drawing 7 only 
the head frame 121 and ink tank 122 are shownand other composition of 
the head section 120c is the same as that of a 1st embodiment. The 
division 122b of each set which shifts and adjoins an opposite hand 
across the ink feed hole 123 is open for free passageand the head 
section 120c is constituted as 122f of divisionsand. The bag 122d is 
formed corresponding to the internal shape of 122 f of these divisions 
that were open for free passageand since other composition is the same 
as that of the head section 120a shown in drawing 3 and drawing 4 
almostthe explanation is omitted by giving the same numerals to the same 
component parts. 

[0041]According to the head section 120c of such compositionact like the 
head section 120a of the ink-jet printer 100 shown in drawing 1 thru/or 
drawing 6 and. By forming the bag 122d in each division 122f to the two 
head chips 124respectivelywhen the number of the bags 122d is 
halvedmanagement of the ink consumption amount in each bag 122d becomes 
easy. 

[0042] Although the relay board 127 is allocatedor the dead space 122e of 
the head frame 121 and the ink tank 122 is unified with the division 
122b or remains as a dead space as it is in the embodiment mentioned 
abovelt may be made to display each color and directivity geometrically 
by cutting off not only in this but in shape which is different in the 
shape of a dead spacefor example etc. The individual composition of each 
above-mentioned embodiment may be combined mutuallyand may be omitted 
selectively. 
[0043] 

[Effect of the Invent ion] As mentioned aboveaccording to this 
inventionalso especially in a line type headthe ink-jet printer and its 
head cartridge kept the ink leakage from the ink discharge means of a 
head from generating by the posture change of a head can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] the entire configuration of the ink-jet printer provided with 
one embodiment of the head cartridge by this invention is shown — it is 
a section perspective view in part. 

[Drawing 2] It is a section side view of the ink-jet printer of drawing 1 . 
[Drawing 3] It is an outline perspective view of the head section of the 
ink-jet printer of drawing 2 . 

[Drawing 4] It is an outline perspective view in the state where the head 
chip was carried in the head section of the ink-jet printer of drawing 2 . 
[Drawing 5] It is the vertical cross section of the head section of 
drawing 3 . 

[Drawing 6] It is a partial expanded sectional view for explaining the 

composition of the ink discharge means of drawing 3 . 

[Drawing 7] It is an outline perspective view showing other composition 

of the head section of the ink-jet printer of drawing 2 . 

[Drawing 8] It is an outline perspective view showing the composition of 

further others of the head section of the ink-jet printer of drawing 2 . 

[Description of Notations] 

100 ... An ink-jet printerllO A caselll ... A delivery port 112 ... 

A tray gatewayl20 . . . Line headl20al20bl20c ... A head sectionl21 . . . 
Head framel22 ... An ink tankl22b ... A divisionl22c . . . Bagl23 ... An 
ink feed holel24 ... A head chipl25 . . . Nozzle platel25a ... A 
nozzlel26 ... Electric wiringl27 ... Relay boardl28 ... A filterl29 ... 
A spring memberl30 . . . Paper feed partl31 ... A paper feed 
guidel32133 ... A paper feed rollerl34 . . . Paper feed motorl35136 [ . . . 
A feed rollerl42 / . . . A feed motorl43 / . . . A gearl50 / ... A paper 
trayl51 / ... A springl52 / ... A paper supportl60 / ... Electric 
circuit part. ] . . . A belt pulleyl37138 ... A beltl40 ... A feeding 
partl41 
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±i b< v ? eatsstf. se© -r v ? K*fe&f « -r > ? 

xy>*= 

«H4] ±iB^-y K*\ SftfcttLT, «if*i 

iEtii*#©s y *i^Ka6A,«a»flaoiasB'f > *nttH# 
yWxv hxy 

[000 1] 

mwvmt %&wrtm 4y9<omm*vt 
ftLTX^MmmzmmtzjyWxv wjy* 
izmu mas&tmmmmzGtz^jy^y kicb 

r«<E»©7S«. 
[0002] 

tt&uomn] -otvxy hxy>$ii, xyvh'N 

y, E»a^h#S!«T»y, A 5 

[0003] co-ty? *Jxv h£3©7'J>$& n 



fc*s» -mmmzfv y*mz&mntitc<y<?*y 

V*ttHJ#«?S*-rv*5?xy httffl'VJ' Klfc 7U 
^fc^vKi^WftlKft?***©^ -rv^RttU 

sti-evT, jy<?m.»'l>rz<r f vtc'(y<7Zy<7<Ddt 
-tytfytt^y Fi^-t^otj-b'Jy'JtLT 

«ja**lTl^T. ■0*ftS { *ELT'rv*©i>i:UJtf? 

*a<*ofciwh -r y<7Wtaitcmz-h- h u 
[0 0 0 4] «!:2:5T\ jaLftfltio-f y<7*y<?1i 

-f > * 6V V* * V* fc-p*«EWT©E73?«fc 

stiTt^. *«EWT©E*>fc«fc-r*£a» iP-5-r 
3-8724 2^cgg^trtiTi^J:5lc:, ft»$7Ltt 

<V?*V?©8»tf:itRLt'ry*©SK« 

#^<^^TL^5i:ft^ -<y<7(ommmiz£?T 
-<y? Rtaj^sw-r > * istf su lt l * 5 1 ^ 5 mm 

[0 0 0 5] CtUCttLT, «IJx.Hf#BB¥7-2 0 54 

^©•;s*Mic^-rs&E©^b6' i '>&t^©T\ £&©< 

[0006] 

^J*Pp!M • ian5?-©«jS^6s X'J V^'sy K©^ 

SL%wv^->iy h^y>^*#*-r*igwti«* 
x y v $ ©&)£ *sicttXyv^©'T>^ ^n-^^^ 

y K©XSS*s ^-y K©«»fl«*fb-rstt3ilcfiLNT 

lis ttaj#fg©^>*E£«8irafc&©iiEgi&tfig 

$L?Z>tz)sb, ttU#gh8«-fV^*fiat?*«E73W±© 
E73^iPt>* Y V R±tU#ISA^ 6 -T sitiT L 

[0 0 0 7] tt<04y<?WA!&8&&7L1t'\ 
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7H\ #icaiH*ft*ffltt«tBisni:«:ai«H**rr 

S'sy K (J-X"K K£l/>5) ^ £©J:-3& 

'sy FZmx.fc'fytVx'y h^'JV^icfe^Ttt, a 

<D*s'J7l\*\y K©*££J±l&LTs il^'; K©*# 
*l«3H:HLT**<3S:*tt'»3» KBft<DN 

[0 0 0 8] C0«fe3aiSIHlc»UTs to»Ufc-fV* 
«t(Efet"»Ttt» «f»c^v K©*#*IrI*±T* 
[Sic LfcStefc* -f v^tttH#Sa^60!)-i' atiiWS 
if 3 C £ »J . tfic C Ott»*»6 WtfiP* 6 ft 3 

t » «fc y £a©-r > * *v > * tttn#a# e i*it l % 
[ooo9] *§tmte. (LbojjjiidnK mc.?*** 

y K©-f Rtffi^fSfr 6 ©* > * ;Ift L4 ^ * 

?tcLft, -f>*i>m i^y v-?MH-©"sy Kfc- 
h 'j y s?*sew * ztzmttz* 

[0 0 10] 

«■«*»«*:©©*«] ±iagMi*. is*sn© 
s»ft *>*ttta#a©i^*fofc^£*Rfl©/ 

Ti^'TV^S'i* K»- h 'J y 

[0011] ©flMMcMU*, 1 5< 

^WoKim LT*ttffl©?;i/-7fc»M**u 
*ftOTi— -a©* V^fiatSSfciWS* ft 
Tl^©7\ "\y K*fett^yv*»SaS90lRK, "vj/ 

ice^*fiE©E*a«ifl««j*'j*ti* c tic* y , -r > 

*? VLft&ms- 6 ©-TV ? attitflWll:* ft3 C <h fcft 3„ 
[0 0 12] Sfc, 'Vy KOS^^f b(c «fc * -if > ^ Rta 

v*®E:fc£»#a]*0tf ft* c £ K <fc 
y, ^v*ttaHaraa*v*Ea#ssfc*iSF*tis 

OT\ ft (C gHHttRKSttS f > * ©RtfflSJfcttfiHf 
Sftfcctlcas. -fete, ^fv-sy KTMSbT*, 

KtB»<j«»(5:sfb-r m mt wamo* y<? 
y h^y yt^ytmizmmz^v m&zktzmis. 

[0013] »^«2©^ttx i ommtis^ 

W«fl|205«BElcJ:fttf» *Rffl©f V 



f tttli #S£!3fi.i«tt©2£ y Sflictt'?* C t tc J: -a 
[0 0 14] f-fc, ±EBtt(4» W«fli3©36WcJ:ft 

5?xy ^^©5-fWy K<t, JJB'VJ' K©5l/>U:S 

ssero-rv^^Rtaif 5fc46icssit6ft^ 

#©ttlti#IM«:*fLT» *ft¥ftW£*ftfc'f;/*£8. 
gggctWLTfcy. ±IB'T>'?ffiJ#§S6\ 
V^fcMJB-rS'TVf ttU#SK»LT» *ft?fttt» 

»W*ftfc^b-r*l«:iilS*ftTL''*v -r^^'i 
h^yv^icfcy, ^js^ftSo 

[0 0 1 5] H38H3fl!>flU«tE«fcft«» -O^ttffi^S 
©»¥*|plKMA,^a«fflO/X;Ufl«. ft^SlRlKBB L 

-■3©'rv*fia#s«ic3!i£*ftT^*©-p. xy>^ 

»2S»©BIC» /\y K©J6»tf»bL/fctUTti, 

v^Rtaj#s©yx;i/icfcw*ftE©E^^S)*wj* 
ft« c t ics y , -<y<7 Rtt±j#- isa n 6 ©< > ^ atusw 

jh^ftSCitt^So 

[0 0 16] £fc^ K©jBWEflacJ:*-f y^ttia 
^aicfift*'fv^©E*S«ifl 5 «iM*ft*e:tlc«fc 

y, < >^RtffllE«a«:'fV^E*fl { 8«lC»HtJft* 
©T\ 1ttEpBlllteeKfe^*'fV^©lttfflS3tttflW 
5fti.C<t:(c^i. 0 T*-5tc s 7<fVMR*9Tt, 

K»M«HSi6fc»b-r ««i Afc«Hffl©-f s;i 

[0 0 17] Bf^4©fg0^ ff5RS3©«fi)6^fc^ 

Siia*lRllE3iA//gt»11©-<V^«:ffi#a*#LTl> 
*C<k*1*««!:-r*. W*514©ffifiglcJ:ft«\ «Stffl 
©-fV^Rtaj^SSfi^^lRHcat^CttCfc-aT, 8 

[0 0 18] 

[»«©*»©»»] ttT» *RB©»Sfc3ta0B« : £ 

mtts ttT©Kwtcfe^T, w(=*«w*iBS-r*ii© 

EB#*lH«y, iIft6©fl5«llcPSSft* i £.©T«^ 
t\ 

[0019] y^^WflliS) H i ^ *WB©«f 
>^ 5?x y h r U >*©WIBB«©*«IWMcair--» 
ffilBMWH. H2(4s *©BriBfiliBHT**. ^©-T> 

>5>i9 h^y 1 o otis -r v^©*a*tttu-r* 
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igtff&DVBmgmzG u -r (ommv®.? k ? b © 

WJyWffi&'KO P NM (P u I s e Number M 
odulat ion) SSCCSBWtllESWrS^-rv^ 
■y K1 2 0£<I;*.T^&o 

[0 0 2 0] «f>^n» hXy>21 0 014, ftttl 

1 oi*iic N 5fVNyKi 2 0, m&vmi 3 0, 

351 4 0, ^-/\>U-n 5 0, BMlH]S&Bfl1 6 03?# 
EBtetifcHMtea-aT^*. ftttl 1 Oti, a*#tt 
KffMSrtiTfcy, -^fflGW^ttPOSHftPi 1 1 
iflftttStu ffiSiMWi^-n-hU-r 1 sofflhU 
£BAP1 1 23tNRIt6tiT^«. 2 0 

is, cmyk (s/j'v, ^-t?>^, -tip-, y^y 

9) 04fi#©^y KSWHSATfiy* «ffl5f*yX;b 
T££Ir) < <fc a LTMfP 1 1 1 mcmtsicB 
iSStiTl^. C©5>fV'vj/ K1 2 Oti, & 

>^Rta#a^ fflffi©ii ( j*iRiit, c©Jt^4oM^ 

[002 i].«B«y*i 3on aenyzKKi 31, 
*52iyn— 51 32, 1 3 3, aoy*-* 1 34, y 

-'J 1 3 5, 1 3 6, -N/Ur-1 3 7, 13 8£«*.Tfc 

y, SH&ni 1 1 «©JS8raicKas*i-a^o «ii 
y stf-r k 1 3 1 (*, wfittKJBjsstiTfiy, 

7K12 0©-R&lO»£OIIIPI**W-Ti«**iT^ 
5. «tt2&yn-51 3 2, 1 3 3ti, SWcSttLfc 

-*t©p-7T'&y, «Basy*r-r ki 3 ioahm, ws 

hU-fffiAPI 1 2flJ<!:8E«EP1 1 HHKEKStiTlo 

«a&y 1 3 4«, ttssyjar-f n 3 1 <dt£ 

KEHtftlTfey, X-yi 3 5. 1 3 6£"WM 3 
7, 1 3 8SrtLT**S!yn-5 1 3 2, 13 3KiI 

[0 0 2 2] r^«tg|51 4 01*, ISIftP— 51 4 1, «g« 

i-?i4 2, ^1 4 3^ffl^Tfcy, «asyfiei 3 

OldtfLUx-fUJAPI 1 2#|teEia*nTi/ k *. *S*ft 

p-5 i4ii*. ®¥PimmcB®ztiTt3Vs b u 
-rwAPi 1 2ffl©*sasyn-7i 3 2k&&lt@sis 

JftTI.^. Mt-* 1 4 2l±, *e«P-7 14 10 
±*tCiBiS?tlTfcy, ^14 3^LTMP-7 
1 4 1 fciHSStlTV*. 

[0023] ^-/\°hU-f1 50li, 0!l*.tfA4tM'X 

offl«p*a«^faTii^Rr«a:»ttK»a*ti, s 
®0-ra?K&, «=ta 1 5 1 ?m±-$ntcm,3ix. 1 5 2 
tfisttstiTfcy, (attain 4 0©T^6hU'raiA 

P 1 1 2 (Efrtt TEK* ftTl^S. imiHlKgP 1 6 0 

.(*, «&©e»*#j»-r*awrc*y» "*-/tH/-n 

5 O0±*lciBlS*tiTl^= 
[0 0 2 4] c©J:5S«fiElcfc^T, *©iMtt50£ia 

S*Aftfc«* ^-/tH/'fl SOShU-ffflAPI 1 



2frS3l*UiU ^-/\°r-U-ri 5 0rtKBf3£tM»©ffl 
«P^JRiH«)LT}¥LAn^o ?Zt. tffel 5 1<7)ftffl 
lc<ty$S^1 5 26^*ttP©-SSSP*^-5±tf, gift 
P-7 1 4 1 izWLtttfZo ^LT, 1 4 2 

1 4 1 u i tt©jattP 
^-/\°hu-< 1 5o#sttasyn-5i 3 2'\3fya 

[0 0 2 5] ^T, «aiyt-*1 3 4©B»lEj:y 
«K2&yD-5.1 3 2, 1 3 3#EBiU IESSyn-5 

1 3 2fl^yffl**lT#/fcfflttP*IIBSy#-f KI 3 1 

^syajfo ?"&<!:, ki 2om^y 

= V^TiMt LT, / X/Ufr 5 -f V^fiDjS»*ttffl LT 
EttP-tfc»5ll*tf» K'^ hT?a***^m»9*E« 

■TSo *lt, «asyp— 51 3 3#a&ya*nT*fc 
Bisp*»ttpi 1 i»6«ntr«. vLtamr&Em 

[0 0 2 6] H37bSH6B. BIC-f^ivhT - 

yv*i ooKfctts^f w> ki 200-feKnrr 

i>^\>> KWOiHttMlfSfcSLTi/'S. Ki 

2 0©'VyK«1 2 0ali, ±aL/c«t'5lt, 
»JSL/t— 5"J5M>-fV^tttt#ft1 3 0SfLTl^o. 
CELT, -fy*RtW#Sl 3 0li, MK»12 0a© 

3-5, «BW*./X;i/*£tri ^vtfcvy k^v^" 

JC«fey*D«**lTt , >*. CO'SyKWl 2 0a(4, U3 

icsr<i:3ic, K7U-ai 2 1 fcSA/rfey, 

•> K7U-A1 2 1 li«ar*'fV^*V^1 2 2,!:- 

©'Tv^flttsai 23 n5#i» jt«&s**iT£y, 

#<V^«»e?Ll 2 3(7)MfJ(C H4ic^-rd:eic, J E- 
JhWi^BttK^y K^-y^l 2 4fl««*tiTL , »*. 
dti5©^-y K^y-f.l 2 4li, Si £&fr&*jg?ti 
Tfcy, EI4l^r«J:aic, ^-y7±lct-^l 2 4 
a, t— 91gii07.<'y?V^lH]KSO : Pv f -y^[5liS 
(Hw-ttfO » *LTJ«RS?1 2 4b?MTl^ 
t--? 1 2 4 a(±, 1 2 4±<DM-fJlciBlg 

**lTfey, E51C^-TJ;-51C, -f>?$V^1 2 2*^ 
SCD-rv^JbW.^^^Ll 2 3^LT^N-y K*'J/7 

**»^s«ae*tu K^yn 2 4rt©a«n 24 

c«ioT/X;U («xE) lc«g?*i5<fc5lc^oT^ 
[0 0 2 7] Z SIT, K7 \s-U 1 2 Hi, ^J^.14" 

»inc«fcyfi8»**iTfiy» ^©aaic ±ib'\->k^ 

771 2 4^5cfc5lC yX;U7U-h1 2 5*m*. 
TV*. co/X/U^U-H 2 5li, «a(i--y^ 
;U. 7.xVb7s^^5«fiK*tiTfcy, ^Kf77" 

1 2 40D3SK 12 4c [ZZn^timStZ/XlV 1 2 5 
a (H3Stfg|5#BB) 4i^TM. 

[0 0 2 8] ^7Ff77l2 40)ili«?1 

2 4b(i. 7U*->7~/U7y>hSlS^6m5«SSBSg 
1 2 6lCcty, K7U-A1 2 lStf-fV^^V^ 
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1 2 2flD«in*gi#ig*tu -r>**>*i 2 20-* 

©flfiElERttSftfca««?1 2 6 alcS«;!r*l*£ft 
IC, -fV**V*1 2 2©fft^04SgP«jfilcSBiS*tlfc 
*IKStiH 2 7fc»«*ftTl^B. 4>1B»S1 2 7 
lis 09*1*, ^MWOEHi 2 2 bO-ftiKiixy K 
X*-XfciMNrftTJ3y, flfcUfW K8M 2 0 a© 

y > vaoe&i 2 6*^uT±Et-* 1 2 2 a (den 

(C*y, -r>^«HLl 23*5iW1 24c*^LT 
»flSTS/;OH 2 5alcT-f>*tfttiii*ft3«fc?l:: 

[0 0 2 9] EET\ JbfES-f >^«t^fLl 2 3tt, * 

L>1 2 1 ©affl©^^^^^^^^^^ 
^V?*Vf12 2li, "\y K*'J>7"1 2 4«UU tst 
AB1 2 2a. IKAS1 2 2clc c fcoT. ttS©ES1 

2 2b«hUTtt^6tlTfcy, &EB1 2 2bli 
Wi7-r/U* 1 2 8«^LT, »JSf*^*y K^yXl 
2 4©-fV^flaS?L1 2 3(c5W6*nTt'»«. ECT» 
7-f ;U* 1 2 8tt, 1 2 2<f6©JSW 
>^BE»0^%lfAVX;H 2 5 afflfcEAf *E£ 

[0 0 3 0] 2 2bKfi^T, f V<7-5ZV<7 1 

2 2 It, ^tiWiEH 1 2 2 b£JBjarr**HB»tfrtSS 
12 2a, 122c fr6fiE*tt«<!:> *Ortfl«cli!K* 
*ifc-rv*©«W*»#«P**a l22d£KJ:^T 
zlttW^Ti^ c©«i 2 2dli, «0AW7;U 
5n9A<h*° l J^U7i'>c7)5 = ^-h «5ft© RFUItt ~> 

[00 3 1] *5tC E©«1 2 2 d tftW.t® 1 2 2 
d £©IHKtt, ®5fcmT&z>l^ /f*W*1 2 9tfI3 

xafrSttMrtiT^T, 01 2 2d«MWcttf*J: 
olzftmtZ, C*lKJ:y. -f>**>*1 22©&E 
■ 1 2 2 b F*3©S£ 1 2 2 d let*. t-tlCTutMN* 1 2 

[0 0 3 2] 2 9lC«J:*Sl 2 2d 

©ftEte. K»1 2 0 a©iB»**l/»(**l4KJ»S© 
ttHSfilcJ^/XJl/l 2 5 aW-O^ETD^BUCcfc^T 
fc/XVUI 2 5 a#S©^V*»&tf«£La:l\l:5 
l=, »6**^y KWTC/X/H 2 5 a©f;/?E© 
«Wffitf/X/H 2 5 a©sg«Wj«J:y/|\* <a*«fc? 

iz. ztcfflmmzte'OtKftz.cDnEHi.v/xfri i 
sattwu-h&V'Vis^tt&^z, ajestiT^ 

[0 0 3 3] cajole I?, H6te3*T«fc5fc, 
%\z, 'Vy KSB 1 2 0 a 'Vy K7 1 2 1 izft 
LT^*ttl=^» Kf»71 2 4, -fV^«ie?Ll 2 
3, 7-nl/* 1 2 6, -<y<7$y<7 1 2 2©EH1 2 2 



[0034] *wi»iiu:«fc*-r>^s>i«>h7 , y>* 

1 0 0 13\ JBO:©«J:3K«U«*tiTey» ffiHSfta? 

h7"yv$1 0 0©*fi£JSS5ia^ K1 2 0 

<0#fefly\y KW1 2 0 a iCfittS'T V7*>? 1 2 2 
©&£? 1 2 2 d fctt, f tlfYtttttftt 1 2 9 (C«fc oT 
JIEtfffilTS®?. SI 2 2drt(DK$£tlfc'rv? 
& 7^>^\7 Fl2 0«y\y KWWWbLfcfcLT 
JBMXfb£J:«/Xjl/1 2 5 aeEMUcHoT'f 
V?#**&?L1 2 3frS/X/H 2 5 a*^LT*WW=» 
*a£J:5&c<!:tf&<, *fc/WW*1 2 9tE«fc5ftE 
6VXjU 2 5 a©s£M*fll;:J:4E2JJ:y'.h;!:<a3£ 
Sft-CVSCttCfcys /X;H 2 5 afr6-0?JbV9 

[0 0 3 5] E©ttJg#S» EP»«3rft£<!:. *ft 
■Bill 2 6*ftLT'Vy K^yXl 2 4©fc-*1 2 4 
a lOHMEtf fc-*124 
aSBifc«?&tf»£TSEi:fcJ:ys Sitttl 2 4cfrS 
•fV^&fcJll 2 3^LT/X;H 2 5a*ftLTfV 

^««i±aj*tu -o^xy H7y 1 o o©EPiaii 
[0 0 3 63 caj^Mtao-rv^xy hryv* 

1 o 0K«fctit*» K^->71 2 4(c»iB*nfdi 
^©-TV^^V^^LTflFffl-r^gl 2 2dKHL-C\ 
*tl«l/«l«*1 2 9K*-3TJUHWll*6*lT^a 
©T% 7yv*1 OO^-LT^-rwyKI 2 0©3B» 
6WkLTs KBU1 2 0 a©^#£|p]tf±T7DlRH;: 
SofcirLTt. «|jlfcf*BE©-'3©'fV^5'V^i:L, 
TfFfflf^SEli 1 2 2 b©S 1 2 2 d iCjl^^tlfc^ 
^\>y F?»71 2 4©*¥*iRiffii«H!:J*li6-r*yX;H 

2 5 a©Kfigtt'.htfl>©7\ K^->71 2 4© 
«*2jfillWKc»JSr*/X;l/1 2 5 a (c^-f SE*jS 

[0037] $fes yyv^iootftii^OMK 

K?-y7l 2 4»c»*sr«*yx;n 2 5a©-fy?© 

ljnjiJgl::J:*E7J^«)fl { £t>fci LTt* ±SfiLfc>» 
SPW1 2 9tCj;§Sl 2 2drt©&E(CJ;-3T. C*l6 
©E*«»K1SLT» /X;H2 5a^5©<^Itl 

[0038] H7tt» *««KJ:4'fVi'5;i7h7'J 

7lcfc^T. KSP1 2 0 bti, ^©'vy K7U-A 
1 2 1 &IK 1 2 2©3Wj^*;hTfcy* f6 
©SfiEB, JBl©*M0B!BtWi;?**. K»1 2 
0 b « % SEH 12 2b ©F^lC^^gP 1 2 2 d <«Btt6 



(6) 



0 0 1 -30 1 1 99 



B1 2 2 bOtftfc&ZT'y KX^-X 1 2 2 etf^tl 

122b t-fwcawi*tiT^*jSTOJMias*ia6iE 

LT, M^OEE I 2 2 bKfc^Tte, £S 1 2 2 di>\ 
EE 1 2 2bOrtfiRBttK»J6LTIBia*tU S^Ui 

f» Kx^-xfcaffi-f swat, ihft'fy**** 

[0 0 3 9] E0*9SHIM©^y K*1 2 0bl£*ft 

«\ n 1 nm.m 6 ics* Lfc-f v^x yh?'Jv*io 

oay\y K»1 2 0 a £fflttzftmTZ£#fo &EE 

1 2 2brtc7)££l 2 2dft 0 37bM06l::/TvL7i:ld£ 
RJ?£<!:lt&LT, *y 'hffilcitfifcMi.lt, JSKtv K 
X*-X 1 2 2 e tf^lEPJEStl*. 

[0040] 08li, *JMH'lc«fe*-rv^S>iy 

8Kfc^T, "VJ/ K»1 2 0 cli, H7(o*^traai 
K, K71/-A1 2 12atf-r>**>4'1 22 

i;wb. 'vy kwi 2 o ci*. -rv^«aft?Li 2 3* 

»A/?fi*HWtcrtlTH»r**»OKIB 1 2 2 btfjf 
31LTEH1 22 f <hLT«figS*iTl>*£ft(C, 81 

2 2 d*\ CttScTJgjlLfcEIH 2 2 f ©fcSIWttK 

4KjrcLfc'vy KSP1 2 0 a £«H:|p|«?«*frS, HO 

urns*-*. 

[0 04 1] C©J:5S«lfie0 / Ny KSP1 2 0cK«fctV 

«, mwbmm6iz7riLtc<(yW3Ly y-yyy* 1 o 

OcTWy K»1 2 0 a tPaWEf^ffi-rStWC #BB 

1 2 2 f PXOm 2 2 6h\ *tiWizoay\»y 

7*1 2 4|E**LTKtt6ftTl/»*z:fcteJ:y» S1 2 2 

dcwMWscttcfey, *ei 2 2drt<D>r>^ 

[0 0 4 2] ±aLfeSaBB«BKfeL'>T(*, 

2 1Rt>yv^^V7 1 2 2fl)77 KX^~X1 

2 2ett, 1 2 7 fl«EB* tlfc y , EE 1 2 2 
b<ttt^*hfcy» a&S^I4*0**ry KX^-Xi: 

x<JWBtt*s aft*»«ic«iy»tr*tcj:y, pkh 



[0043] 

[58WO»»] i-X±OJ:5tc, *awic«fctitf, fcfc? 

tti^dicub. -rv^s^iy h^y yt&tfzoyw 
KJEj— h y f 5>*h«t* E fctf w*. 
[0®c7>@5iti&i5{P£] 

[B 1 ] J'fc'vy K*- h 'J y -^©-SESBBIB 

&&zit'f>9 s Jx. v k 7°y v^a^ttfijfr&^-f-SB 

WiffiS4*10-c?£*o 

[B2] h^u v*0wmnraT 

[S3] 02AKV? *Jxv wjyzcyw KtfflDK 
[04] 02©-rv7v f i , y h^'J>-?©^'> KgMc\ 
[05] Bi3ay\>y KSPOSBBrS0Tfe«. 

-a5fi£±»Tffl0T£«o 

[07] 02<D'TV'7v i, xy h^'J yfHD'W KSPOfS 
[08] 02C'r>"?v f i7 h^y VSO'V* KW©* 

1 oo • • •-rv*s?iy 1 1 o • • • • 

ill — -SMftn, 1 1 2 • • • hu-rai 

AP, 120 - • • 7-f VMy h\ 1 2 0 a , 12 0 
b , 120c- • - MF^ 1 2 1 • • • K X U 
-A, 122 - • • 12 2b- • • E 

®, i22c---g, 1 2 3 • • • -r >*flae?L i 

2 4- • -A7 K^y 7°, 1 2 5 • • • /XVI/7V- 
h, 1 2 5 a • • • /XVk 1 2 6 • • • WHl, 1 

2 7 ■ ■ • 1 2 8 • • • 7^;U^s 129- 

• • rt*mt. no - • • ussy v. 1 3 1 • • • « 
siytf-rK 13 2, 1 33 • • ■SKsyp-^x 1 3 
4 • • •wasyt-** 135, 1 36 • • -7°-y, 

1 3 7, 1 3 8 • • • K 1 4 0 • • • ^IftgP, 1 
41 ■ • • *&ffiP-5, 1 4 2 • • • mi*-*. 1 4 

3 • • • =£-K 1 5 0 • • • 1-Jt\> U-f, 1 5 1 • • 

• IMak 1 5 2 • • • ffijx, 1 6 0 • • • ««(Hl!S 




*ay»i 30 



(9) 



#112 0 0 1 -30 1 1 99 




120c vyKg 




122e 



02mm ¥g mm 02mm mn #- 

^«I5 n n pJliakp n JII6T@7#35^ V- *K»aJIIISfcaJII6TB7#35* V- 

(72) BUB* SIS HA (72) »c 3¥ 

S«SPp D n JIIIE^ n D n JII6Tg7#35^ V- SmtPp D a JIIE^p D nJH6T@7#35^ 

F*-M##) 2C056 EA11 EA16 FA03 FAB HA05 
HA07 HA22 HA28 JC10 KB26 
KC13 KC14 KC21 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2001-315318 
(43)Date of publication of application : 13.11.2001 



(51) Int. CI. B41J 2/01 

B41J 2/05 



(21) Application number : 2000- (71) Applicant : CANON INC 

133894 

(22) Date of filing : 02.05.2000 (72) Inventor : SAIT0 KENICHI 

IKEDA TETSUT0 
KAT0 MASAO 
INUI T0SHIJI 
TAKAHASHI KATSUHIK0 
YAN0 KENTARO 
TAKAGI SHINJI 
SATO T0M0N0RI 



(54) INK JET RECORDER AND INK JET RECORDING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink jet printer which can form a good 
image without requiring any intricate interpolation processinge. g. 
alteration of mask pattern or the number of passeven when a nonejection 
nozzle is detected. 

SOLUTION: The ink jet recorder comprises means for detecting a nozzle 
408X in nonejection state among a plurality of nozzles 408means for 
setting an optimal ejection quantity of a nozzle 408Y1 adjacent to a 
nonejection nozzle detected by the nonejection nozzle detecting meansand 
means for controlling ejection of a nozzle adjacent to the nonejection 
nozzle 408X based on a set value set by the ejection quantity setting 
means. 



CLAIMS 



[Claim (s)] 

[Claim l]An ink- jet recording device which carries an ink jet recording 
head which records to a predetermined recording medium by carrying out 
the regurgitation of the ink from a delivery characterized by comprising 
the following formed in two or more nozzles. 

A non-regurgitation nozzle detection means to detect a non-regurgitation 
nozzle which is in regurgitation disabling among said two or more 
nozzles. 

A discharge quantity setting-out means to set up proper discharge 
quantity of a nozzle which adjoins a non-regurgitation nozzle detected 
by a non-regurgitation nozzle detection means. 

A regurgitation control means which controls regurgitation of a nozzle 
which adjoins a non-regurgitation nozzle based on a preset value by said 
discharge quantity setting-out means. 

[Claim 2] The ink- jet recording device according to claim lwherein said 
discharge quantity setting-out means sets up proper discharge quantity 
of a nozzle which adjoins the at least 1 side of a non-regurgitation 
nozzle. 

[Claim 3] The ink- jet recording device according to claim lwherein said 
discharge quantity setting-out means sets up proper discharge quantity 
of a nozzle which adjoins a method of both sides of a non-regurgitation 
nozzle. 

[Claim 4]As opposed to a nozzle with which said discharge quantity 
setting-out means does not adjoin a non-regurgitation nozzleAs opposed 
to a nozzle which adjoins said non-regurgitation nozzle while setting up 
predetermined reference ink discharge quantity as a proper amount of ink 
dischargedAn amendment amount of ink discharged which applied a fixed 
value to said reference ink discharge quantity when regurgitation of ink 
was needed with a non-regurgitation nozzle is set up as proper discharge 
quantityClaims 1 thru/or 3 setting up reference ink discharge quantity 
as proper discharge quantity when making regurgitation of ink 
unnecessary with a non-regurgitation nozzle are the ink-jet recording 
devices of a statement either. 

[Claim 5]As for a non-regurgitation nozzle detection meansclaims 1 
thru/or 4 detecting a nozzle of non-regurgitation during non recording 
operation are the ink-jet recording devices of a statement either. 
[Claim 6] As for a non-regurgitation detection meansclaims 1 thru/or 5 
detecting a non-regurgitation nozzle during recording operation are the 
ink-jet recording devices of a statement either. 

[Claim 7] Claims 1 thru/or 6 provided with an ink jet recording head 



board characterized by comprising the following are the ink-jet 
recording devices of a statement either. 

A recording element which supplies energy for said ink jet recording 
head to carry out the regurgitation of the ink. 

Ink on said substrate for ink jet recording heads is passed for voltage 
change between a driver element for driving said recording elementand 
said recording element generated according to a drive of said recording 
element and said driver elementand it is a detectable sensing electrode. 

[Claim 8] The ink- jet recording device according to claim 7wherein said 
non-regurgitation detection means drives a recording element and it 
detects a supply state of ink into an ink jet recording head based on 
voltage change detected with said sensing electrode at the time of a 
recording element drive. 

[Claim 9]The ink-jet recording device according to claim 8wherein a 
drive of a recording element by said non-regurgitation detection means 
and detection of an ink supply state are performed in a recording 
operation organization. 

[Claim 10] The ink- jet recording device according to claim 8wherein a 
drive of a recording element by said non-regurgitation detection means 
and detection of an ink supply state are performed during non recording 
operation. 

[Claim 11] The ink- jet recording device according to claim lOwherein a 
drive of said recording element by said non-regurgitation detection 
means and detection of an ink state are performed before a recording 
operation start. 

[Claim 12]As for said ink jet recording headclaims 1 thru/or 11 
recording by being carried in a carriage which performs reciprocation 
operation along a scanning directionand performing regurgitation of ink 
with movement to a scanning direction of a carriage are the ink-jet 
recording devices of a statement either. 

[Claim 13]The ink-jet recording device according to claim 12wherein said 
non-regurgitation detection means performs a drive of a recording 
elementand detection of an ink supply state before a scan start of said 
carriage accompanying recording operation each time. 

[Claim 14]The ink-jet recording device according to claim 12wherein said 
non-regurgitation detection means performs a drive of a recording 
elementand detection of an ink supply state before said carriage 
scanning start accompanying recording operation in every other scan [ at 
least ]. 

[Claim 15] As for said non-regurgitation detection meansclaims 1 thru/or 



14 performing a drive of a recording element and detection by an ink 
state detection means by time sharing for every nozzle are the ink-jet 
recording devices of a statement either. 

[Claim 16] As for said non-regurgitation detection meansclaims 1 thru/or 
14 characterized by a thing which should drive simultaneously a drive of 
a recording element and detection of an ink supply stateand which is 
performed by time sharing for two or more nozzle blocks of every are the 
ink-jet recording devices of a statement either. 

[Claim 17]Claims 7 thru/or 16 characterized by locating said ink on said 
substrate for ink jet recording heads via said protective film by 
forming an insulating protective film on said substrate for ink jet 
recording heads are the ink-jet recording devices of a statement either. 
[Claim 18] Claims 7 thru/or 17 by which said sensing electrode's 
separating and being located to a voltage varied region between said 
recording element from which voltage changes according to a drive of 
said recording elementand said driver element are the ink-jet recording 
devices of a statement either. 

[Claim 19] In transfer of voltage change between a voltage varied region 
between said recording element and said driver elementand said inkclaims 
7 thru/or 18 making by capacitive coupling are the ink-jet recording 
devices of a statement either. 

[Claim 20]Form said protective film so that capacitive coupling between 
said voltage varied region and said ink may be changed selectivelyand 
said sensing electrodeThe ink-jet recording device according to claim 19 
having separated from a portion with said large capacitive coupling on 
both sides of a portion with said small capacitive couplingand having 
between said recording element and said driver element. 
[Claim 21] The ink- jet recording device according to claim 20wherein a 
portion with said large capacitive coupling is a portion with said thin 
protective film located on said recording element. 
[Claim 22] As for said recording elementclaims 1 thru/or 21 being the 
heater elements which make said ink breathe out are the ink-jet 
recording devices of a statement either by generating air bubbles in 
said ink. 

[Claim 23]As for said protective filmclaims 1 thru/or 22 containing a 
cavitation-proof film which suppresses a shock of a cavitation generated 
at the time of defoaming of air bubbles in said ink are the ink-jet 
recording devices of a statement either. 

[Claim 24] The ink- jet recording device according to claim 22wherein said 
cavitation-proof film is a tantalum layer. 

[Claim 25] The ink- jet recording device according to claim 23 or 



24wherein said cavitation-proof film is separated for every 
predetermined number of said nozzle. 

[Claim 26] The ink- jet recording device according to claim 25 which 
making said cavitation-proof film correspond for said every nozzleand 
dissociating. 

[Claim 27]A portion on said recording element in said protective 
filmClaims 23 thru/or 26wherein electric capacity per unit area was 
greatly set up rather than other portions and said cavitation-proof film 
is formed on a portion of said protective film on said recording element 
are the ink-jet recording devices of a statement either. 
[Claim 28] Claims 1 thru/or 27wherein a control circuit as a 
regurgitation control means which drives said two or more recording 
elements selectively on said substrate for ink jet recording heads is 
constituted are the ink-jet recording devices of a statement either. 
[Claim 29] The ink- jet recording device according to claim 28wherein said 
control circuit contains a shift register which outputs parallel record 
data inputted serially. 

[Claim 30]The ink-jet recording device according to claim 28 or 
29wherein said control circuit includes latch circuitry which holds 
temporarily record data outputted parallel. 

[Claim 31] In said control circuitclaims 28 thru/or 30 stopping a drive 
of a recording element in a non-regurgitation nozzle detected by said 
non-regurgitation nozzle detection means are the ink-jet recording 
devices of a statement either. 
[Claim 32]An ink-jet recording device comprising: 

The substrate for ink jet recording heads according to any one of claims 
7 to 31. 

A top plate which constitutes a nozzle which corresponds for every 
predetermined number of said recording element by combining with said 
substrate for ink jet recording heads. 

[Claim 33]The ink-jet recording device according to claim 32wherein said 
top plate constitutes a common fluid chamber which is open for free 
passage to plurality of said nozzle by combining with said substrate for 
ink jet recording heads and said at least some of sensing electrodes are 
located in said common fluid chamber. 

[Claim 34] It is an ink jet recording method which records to a 
predetermined recording medium by carrying out the regurgitation of the 
ink from a delivery formed in two or more nozzlesAn ink jet recording 
method controlling discharge quantity of a nozzle which sets up proper 
discharge quantity of a nozzle which detects a non-regurgitation nozzle 



which is in regurgitation disabling among said two or more nozzlesand 
adjoins a detected non-regurgitation nozzleand adjoins a non- 
regurgitation nozzle based on said set-up discharge quantity. 
[Claim 35] An ink jet recording method which records by making ink 
breathe out from a delivery formed in two or more nozzles of an ink jet 
recording headcomprising: 

A recording element which supplies energy for carrying out the 
regurgitation of the ink for said ink jet recording head. 
Ink on said substrate for ink jet recording heads is passed for voltage 
change between a driver element for driving said recording elementand 
said recording element generated according to a drive of said recording 
element and said driver elementand it is a detectable sensing electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention about the ink- jet recording 
device and ink jet recording method which record by carrying out the 
regurgitation of the ink from the delivery formed in two or more 
nozzleslt is related with the ink-jet recording device and ink jet 
recording method whose detection of the supply state of the ink into a 
nozzle is enabled especially. 
[0002] 

[Description of the Prior Art]The recorder used as output equipment of 
the composite machine containing the recorder which has a function of a 
printera copying machinea facsimileetc. or a computera word 
processoretc. or a workstationBased on picture informationit is 
constituted so that a picture may be recorded on record sheets (a 
recording medium is said hereafter) such as a paper and plastic sheet 
metal (for examplesheet used for OHP) . Such a recorder is divided into 
recording methodssuch as an ink jet typea wire dot typea thermal typea 
hot printing typeand a laser-beam typeby the record method of the 
recording device to be used. 

[0003] An ink jet type recorder (ink-jet recording device) records on 
recording mediasuch as a record sheetby breathing out ink among those 
recording methods from the ink jet recording head (henceforth a 
recording head) which is a recording device. 

Miniaturization of a recording device is easy and a high definition 



picture can be recorded at high speed. 

Since it can record without needing special processing for a regular 
papera running cost is cheapand since it is a nonimpact methodthere is 
little noise at the time of recording operationand it has an 
advantagelike it is easy to record a color picture moreover using 
multicolor inkand there is. 

[0004] Some techniques are also in such an ink jet recording methodand as 
one of themln a nozzlethe heating element for giving thermal energy to 
ink is providedand there is a bubble jet (registered trademark) 
recording method which makes ink breathe out from a nozzle using the 
foaming energy at the time of making the ink in a nozzle generate a 
bubble by generation of heat of the heating element. Herethe heating 
element as a recording element made to generate the energy for carrying 
out the regurgitation of the ink is producible using a semiconductor 
manufacturing process. Thereforethe ink jet recording head using a 
bubble jet recording method has composition which joined the top plate 
with which the slot for forming a recording element on the element 
substrate which consists of silicon substratesand forming an ink passage 
on it was formed. The top plate consists of resinglassetc. such as Pori 
Sail John. 

[0005]Use that an element substrate consists of silicon substratesand it 
not only constitutes a recording element on an element substratebutThere 
are some which constituted the temperature sensor used when controlling 
the driver for driving a recording element and a recording element 
according to the temperature of a recording headthe drive control 
section of the temperature sensoretc. on the element substrate. 
[0006]An example of the substrate for ink jet recording heads mentioned 
above is indicated by JP7-256883A. The composition of the conventional 
substrate for ink jet recording heads indicated by the gazette is shown 
in drawing 9 . 

[0007] In drawing 9 the heating element 101 as a recording element for 
giving the thermal energy for ink discharge to ink is arranged at the 
element substrate 100 which is a substrate for recording heads. The 
power transistor (driver) 102 for driving each heating element 101 is 
formed to two or more heating elements (recording element) 101 arranged 
in parallel. On the element substrate lOOthe shift register 104the latch 
circuitry 103and two or more AND gates 115 are formed. The shift 
register 104 inputs the serial clock which inputs image data serially 
from the exterior via the terminal 106and synchronizes with this from 
the terminal 105and holds the image data for one line. The latch 
circuitry 103 latches the image data for one line parallel outputted 



from the shift register 104 synchronizing with the clock for a latch 
(latch signal) inputted via the terminal 107and transmits it to the 
power transistor 102 parallel. Two or more AND gates 115 are formed 
corresponding to the power transistor 102respectivelyand impress the 
output signal of the latch circuitry 103 to the power transistor 102 
according to the enable signal from the outside. 108 is a driving-pulse- 
width input (heat pulse) terminal for controlling the ON time of the 
power transistor 102 which is a driver elementi. e. time to send and drive 
current to the heating element lOlfrom the outside of a recording head 
part. 109 is a terminal for inputting the driving source (5V) of the 
latch circuitry 103 or the logical circuit of shift register 104 grade. 
The terminal 112 grade for a drive or the monitor of the earthing 
terminal 110 and the sensor 114 is provided. Thusthe terminals 105-112 
formed on the substrate 100 are input terminals for inputting image 
datavarious signalsetc. from the outside. 

[0008]The sensors 114such as a resistive sensor for measuring the 
temperature sensor for measuring the temperature of the element 
substrate 100 or the resistance of each heating element lOlare formed in 
the element substrate 100. As mentioned abovepractical use is presented 
with the head which constituted a drivera temperature sensorits drive 
control sectionetc. on the element substrateand it has contributed to 
the improvement in the reliability of a recording headand the 
miniaturization of a device. 

[0009] In such compositionthe image data inputted as a serial signal is 
changed into a parallel signal by the shift register 104and is held with 
it in the latch circuitry 103 synchronizing with the clock for a latch. 
In this statevia the input terminal 107 by inputting the driving pulse 
signal (enable signal to AND gate 115) of the heating element lOlAre one 
[ according to image data / the power transistor 102 ] current flows into 
the corresponding heating element lOland thermal energy occurs. In order 
to form the liquid flow channel (it is also called a nozzle) for ink 
dischargeits liquid flow channeland a common fluid f chamber open for free 
passagea top plate is joined to the element substrate 100. By 
constituting in this waythe ink accommodated in an ink tank (it is also 
called an ink seat part) is supplied to each nozzle via a common fluid 
chamberand adequate supply of ink is attained. As mentioned aboveby the 
thermal energy generated by the drive of the heating elementthe ink in a 
liquid flow channel (nozzle) is heatedand ink is breathed out as a drop 
from the delivery of a nozzle tip. 

[0010]Herethe existence of the common fluid chamber in a head or the ink 
at the time of the record in each nozzle is mentioned as one of the 



important points for recording stable printing etc. That iswhen the ink 
quantity in an ink tank decreasesor when mixing of the air from a nozzle 
tip part to a nozzlemovement for the nozzle of the air bubbles by which 
it was generated in the common fluid chamberetc. ariseit becomes 
difficult for it to be stabilized and to carry out the regurgitation of 
the inkand there is a possibility of degrading record grace. For 
examplewhen a situation with difficult stable regurgitation of ink 
occurs only for a specific nozzle among two or more nozzles provided in 
the ink jet recording head and it becomes a defective nozzle. Since 
record by the defective nozzle is no longer performedthe portion in 
which record is not performed into a recorded image will occur in the 
shape of a stripe. Since ink may be supplied only to some nozzles when 
the ink in a common fluid chamber decreasesrecord grace is made to 
deteriorate like the non-regurgitation of the partial ink by generating 
of the above defective nozzles. 

[0011] In order to detect the generation state of the non-regurgitation 
of the partial ink by such a defective nozzlethe method of detecting the 
state of the ink in a common fluid chamber or a nozzleespecially the 
existence of ink is proposed conventionally. 

[0012]For examplethe method of detecting the existence of ink is 
proposed [ nozzle / every ] by JP58-118267A about two or more nozzles 
arranged by the ink jet recording head. That isin the case of the 
methodin order to detect the existence of the ink of each nozzleapart 
from a recording elementthe element for temperature detection from which 
resistance changes with heat is arranged in each nozzle. And when the 
ink in a nozzle is lostthe existence of ink is detected by using that 
the rate of the rise-in-heat change near a nozzle becomes large by 
generation of heat of the heating element which is a recording 
elementand detecting the rise-in-heat change by the element for 
temperature detection. 

[0013] In the composition indicated by above-mentioned JP58-118267AIn 
order to check the temperature of the nozzle neighborhood directlyit is 
necessary to arrange in a nozzle and on the substrate for heads also 
about the driver element for arranging the element or sensor which can 
detect temperatureor driving the element and sensor further for those 
temperature detection for every nozzle. Such composition is effectively 
applicable to the recording head by which a nozzle is arranged by 
density it is [ the size of a nozzle ] large it and comparatively low. 
[0014] However in recent yearsachievement of more nearly high-speed and 
high definition record is demandedand high recording density-ization is 
advanced every year by increasing the number of nozzles arranged to an 



ink jet recording heador arranging a nozzle with high density in order 
to meet such a demand. 

[0015] In such a substrate for ink jet recording heads that arranged the 
nozzle with high densityEach recording element is made to correspond the 
inside of a nozzleand near itand it is becoming difficult to arrange the 
driver element for arranging the element and sensor for temperature 
detectionor driving the element and sensor on a substrate. The element 
number which is also the same as when the number of nozzles is 
increasedand is arranged on a substrate will increaselt will lead to 
multilayering of the wiring layer for electrically connecting other 
circuits etc. with enlargement of the chip size of the substrate for ink 
jet recording headsor a sensor elementandas a resultcomplication of the 
structure on a substrate and the manufacture cost hike of a chip will be 
caused. 

[0016] In JP58-118267Aabout the composition of the terminal for detection 
for electrically connecting the element for temperature detection to the 
exterior of a headit is not written clearlybut if the terminal for 
detection corresponding for every recording element is provided on a 
substratethe number of terminals required for a head will increase. 
Increase of wiring numberssuch as a flexible substrate for electrically 
connecting a recorder with a headEnlargement of a device will be caused 
in various portionssuch as increase of the element on the recording 
device body for controlling the signal in those wiring individuallyand 
it becomes difficult to avoid a cost hike. 

[0017] In the composition indicated by JP58-118267Asince it was a method 
which detects a temperature changethe recording method which can apply 
the detection method also had restrictions of being limited to the 
recording method using the heating element which generates thermal 
energy as a recording element. 

[0018]Thenthe recording element which supplies the energy to which these 
people make an ink jet recording head board breathe out the ink in a 
nozzleThe ink-jet recording device which provided the detectable 
electrode for the voltage change between the driver element which drives 
this recording elementand said recording element generated according to 
the drive of said recording element and said driver element via the ink 
in a nozzle is proposed. According to thiswithout using a temperature 
sensor etc. very easy composition could detect the ink in a recording 
headandmoreoverit has applied also to the recording method using 
recording elements other than a heating element widely. 
[0019]And by detecting the supply state of the ink into such a nozzleit 
can be judged whether it is in the state where the nozzle can breathe 



out ink proper lyand recording operation is controlled based on the 
decision resultand rationalization of the picture formed is attained. 
[0020] 

[Problem(s) to be Solved by the Invention] Howeverconventionally [ after 
detecting a non-regurgitation nozzle as mentioned above ] Since change of 
a mask pattern or change of the number of passes was performing the 
complement to a non-regurgitation nozzle based on the detection 
resultthe processing for it became complicated and the inconvenience of 
requiring much time arose. When a non-regurgitation nozzle was detected 
especially during recording operation and the above-mentioned complement 
processing was performedsince much time was requiredthere was a problem 
of causing the remarkable fall of a throughput. 

[0021]Also when it is made paying attention to the problem of the above- 
mentioned conventional technology and a non-regurgitation nozzle is 
detectedthis inventionlt aims at offer of the ink-jet recording device 
and ink jet recording method which can form a picture good for not 
passing complicated processingssuch as change of a mask pattern or 
change of a number of passes. 
[0022] 

[Means for Solving the Problem] In order to cancel an aforementioned 
problemthe invention in this application has the following composition. 
[0023]Namelyan ink-jet recording device which carries an ink jet 
recording head by which this invention records on a thing to a 
predetermined recording medium by carrying out the regurgitation of the 
ink from a delivery characterized by comprising the following formed in 
two or more nozzles. 

A non-regurgitation nozzle detection means to detect a non-regurgitation 
nozzle which is in regurgitation disabling among said two or more 
nozzles. 

A discharge quantity setting-out means to set up proper discharge 
quantity of a nozzle which adjoins a non-regurgitation nozzle detected 
by a non-regurgitation nozzle detection means. 

A regurgitation control means which controls regurgitation of a nozzle 
which adjoins a non-regurgitation nozzle based on a preset value by said 
discharge quantity setting-out means. 

[0024]Heresaid discharge quantity setting-out means shall set up proper 
discharge quantity of a nozzle which shall set up proper discharge 
quantity of a nozzle which adjoins the at least 1 side of a non- 
regurgitation nozzleor adjoins a method of both sides of a non- 
regurgitation nozzle. Said discharge quantity setting-out means receives 



a nozzle which does not adjoin a non-regurgitation nozzleAs opposed to a 
nozzle which adjoins said non-regurgitation nozzle while setting up 
predetermined reference ink discharge quantity as a proper amount of ink 
dischargedWhen regurgitation of ink is needed with a non-regurgitation 
nozzlean amendment amount of ink discharged which applied a fixed value 
to said reference ink discharge quantity is set up as proper discharge 
quantityand when making regurgitation of ink unnecessary with a non- 
regurgitation nozzlereference ink discharge quantity shall be set up as 
proper discharge quantity. 

[0025]A recording element which supplies energy for said ink jet 
recording head to carry out the regurgitation of the inklt is good also 
as an ink jet recording head board which has a detectable sensing 
electrode for voltage change between a driver element for driving said 
recording elementand said recording element generated according to a 
drive of said recording element and said driver element via ink on said 
substrate for ink jet recording heads. Said non-regurgitation detection 
means drives a recording elementand it can also detect a supply state of 
ink into an ink jet recording head based on voltage change detected with 
said sensing electrode at the time of a recording element drive. 
[0026] Said non-regurgitation nozzle detection means can detect [ under 
non recording operation or ] a nozzle of non-regurgitation during 
recording operation again. For examplein an ink-jet recording device 
which it hasthe above-mentioned substrate for ink jets said non- 
regurgitation detection meanslt is possible for a drive of a recording 
element and detection of an ink supply state to be performedor for every 
other scan to be made to perform them before a scan start of said 
carriage accompanying recording operation each time. 
[0027] This invention is an ink jet recording method which records to a 
predetermined recording medium by carrying out the regurgitation of the 
ink from a delivery formed in two or more nozzlesDischarge quantity of a 
nozzle which sets up proper discharge quantity of a nozzle which detects 
a non-regurgitation nozzle which is in regurgitation disabling among 
said two or more nozzlesand adjoins a detected non-regurgitation 
nozzleand adjoins a non-regurgitation nozzle based on said set-up 
discharge quantity is controlled. 
[0028] 

[Embodiment of the Invent i on] Hereaf terthe embodiment of this invention 
is described with reference to drawings. 

[0029] (A 1st embodiment) Drawing 1 is a figure showing the composition 
of the substrate for ink jet recording heads which applied this 
invention. This drawing 1 shows important section composition required 



for explanation of this inventionand this invention is not limited for 
the composition of the element or terminal which are shown in drawing 
l_and its number. 

[0030] The fundamental composition of the substrate for ink jet recording 
heads shown in drawing '1 is the composition of having added the sensing 
electrode 118 used for detection of ink to the substrate 100 for ink jet 
recording heads explained with reference to drawing 9 as conventional 
technology. As compared with the conventional compositionit turns out 
that operation of this invention is possiblewithout making it complicate 
substantially clearly from a figure. The sensing electrode 118 is 
combined with the drive circuit of the heater 101 in exchange via the 
protective film 405the cavitation-proof film 205and the ink in a nozzle 
so that it may mention later. 116 in drawing 1 is the exchange bond 
partand constitutes an equivalent circuit as a capacitor like drawing 11 . 
It is a portion in the nozzle from which electrical resistance changes 
according to the abundance of inkand D in drawing 11 expresses the 
driving signal from AND gate 115 so that the portion surrounded by the 
dotted line B in drawing 11 m ay be mentioned later. 
[0031]Hereafterthe principle of the fundamental composition of this 
invention and the detection for every nozzle is explained in detail with 
reference to drawing 2drawing 3drawing 4 and drawing 7 . 
[0032] Drawing 2 is a top view showing the outline composition of the 
substrate for ink jet recording heads shown in drawing l and the outline 
of the layout of an elementan electrodea terminaletc. established on a 
substrate is shown. Drawing 3 is an outline perspective view showing the 
state where the top plate for constituting a delivery and a nozzle was 
joined to the substrate for ink jet recording heads shown in drawing 1 
and drawing 2 . In the state where the top plate was joined to the 
substrate for ink jet recording heads drawing 4 is a sectional view 
showing the composition of a substrate and a nozzle. This drawing 4 is a 
sectional view which meets the arrow a~a line in drawing 3 . Drawing 7 is 
a figure showing the state of the voltage of each part on the substrate 
for ink jet recording heads when the heater element which is a recording 
element is driven in this invention. 

[0033] Drawing 2 is the figure which looked at superficially the 
substrate for ink jet recording heads of this invention from the topand 
is mainly illustrating the characteristic composition of this invention. 
Like drawing 1 101 shown in drawing 2 is a heating element (a heater is 
called hereafter) used as a recording elementand is driven with the 
driver 102 which is a driver element. 203 is wiring which connects 
between the end part of the heater lOland the drivers 102and 111 is 



wiring for supplying power supply voltage to the other end of the heater 
101. On the heater lOlthe protective film 405 (protective layer) 
insulated electrically is formed like drawing 4 and the cavitation-proof 
film 205 is arranged above the heater 101 via this protective film 405. 
In drawing 2 in order to explain arrangement of the heater 101 and driver 
102 gradethe graphic display of the protective film 405 is omitted. The 
ink jet recording head explained by this exampleWhat is called Bubble 
Jet that generates air bubbles in the ink in a nozzle with the thermal 
energy generated when the heater 101 drivesand carries out the 
regurgitation of the ink from the delivery 310 (refer to drawing 3 and 
drawing 4 ) with the growing pressure of the air bubbles is adopted. A 
shock when the air bubbles by which it was generated when carrying out 
the regurgitation of the ink contract is established in order to play 
the role which stops getting across to the heater 101 or the protective 
film 405and the above-mentioned cavitation-proof film 205 is formed with 
refractory metalssuch as tantalum. 118 is the electrode wiring provided 
for ink detectionand 117 is an external terminal for being provided in 
the end of the electrode 'wiring 118 and electrically connecting the 
electrode wiring 118 to the substrate exterior. 
[0034] The characteristic composition of the substrate for ink jet 
recording heads of this inventionAs shown in drawing 2 it is in the 
composition which arranged the sensing electrode 118 in the position 
which is separated from the driver 102 with the composition which has 
divided and arranged the cavitation-proof film 205 every heater 
(recording element) lOland is separated from the wiring 203 between the 
heater 101 and the driver 102. The sensing electrode 118 can be formed 
as a circuit pattern. 

[0035] In the composition of the substrate for ink jet recording heads 
shown in this drawing 2 it is explained to details below how the 
existence of the ink in a nozzle is detected with reference to drawing 3 
and drawing 4 . 

[0036]As mentioned above drawing 3 is an outline perspective view showing 
the state where the top plate 314 was joined to the substrate 100 for 
ink jet recording headsand the nozzle part 408 (refer to drawing 4 ) and 
the common fluid chamber 311 are constituted by joining those top plates 
314 and substrates 100. At this drawing 3 in order to explain the 
composition of the nozzle part 408 and the common fluid chamber 311it 
expresses with the dotted line about the composition of the upper wall 
member of the top plate 314. As shown in drawing 2 205 is a cavitation- 
proof film. Since the heater 101 which is a recording element is located 
under the cavitation-proof film 205 and the insulation protection film 



405 is moreover formed in the upper part of the heater 101 as mentioned 
abovethe heater 101 is not illustrated in drawing 3 . It is not 
illustrated [ in / the same may be said of the driver 102 for driving 
the heater lOland / drawing 3 ] either. 

[0037]The portion of the heater 101 ( drawing 3 un-illustrating) 
containing the cavitation-proof film 205 arranged by dissociating for 
every nozzle in this inventionThe driver 102 ( drawing 3 un~ 
illustrating)the nozzle part 408 formed with the nozzle wall 312the 
sensing electrode 118 for ink detectionand the relation of ** become 
important. 

[0038] In drawing 4 the driving power supplied via the power supply wiring 
111 from a power supply section is given to the heater 101 according to 
switching by the driver 102and generates thermal energy. It is generated 
by air bubbles in a nozzle with this thermal energyand ink is breathed 
out from the delivery 310. 

[0039] [ when the stage 102i. e. a driverbefore the heater 101 drives by 
switching of the driver 102 is OFF here ]The potential of the heater 
lOlthe potential of the wiring 203 between the heater 101 and the driver 
102and the potential of the partial wiring (portion by the side of [ the 
portion which acts as a switch in the driver 102 to ] the heater 101) on 
the driver 102 are the same as that of the heater power supply wiring 
111 respectively. Ink (since ion is generally contained in the ink 
component) conductivity — it iselectrically f loati. e. when ink is in the 
state of high impedance in direct current to GNDThe potential of the 
cavitation-proof film 205 on the protective film 405 which turns into an 
insulator layer electrically is in the state of high impedance in direct 
current to the state which floated electrically like inki. e. GND (ground) . 
Similarly the potential of the sensing electrode 118 will also be in the 
state where it floated electrically fundamental lyand the input impedance 
of the device connected in order to detect the potential of the sensing 
electrode 118 will determine the potential mostly. In this examplein 
order to detect the potential of the sensing electrode 118resistance of 
1M-10M omega was connected with voltage monitor M in parallel between 
the sensing electrode 118 and GND like drawing 4 . Thereforedetection 
potential is set to 0V in the stage before the drive of the heater 101. 
[0040]0n the other handwhen the heater 101 is driven (i.e. when it 
switches so that the driver 102 may connect the wiring 203 to GND 
(ON)) though naturalcurrent flows into the heater 101. In that 
casepotential fallsso that the heater 101 is close to the driver 102 
sideand the potential of the wiring 203 between the heater 10 and the 
driver 102 and the partial wiring on the driver 102 descends rapidly to 



a GND level mostly. In drawing 4 the portion surrounded by the dotted 
line A shows the portion into which voltage falls rapidly at the time of 
the drive of the heater 101. Thuswhen voltage descends and the 
protective film 405 which was working as an insulator layer in direct 
current works as a dielectric film of a capacitorlt turned out that an 
electrical change is transmitted to the cavi tat ion-proof film 205 gone 
across and provided on the driver 102 from on the heater 101 via the 
protective film 405and the ink located on it in exchange. Thereforewhen 
ink exists in the nozzle part 408 and the common fluid chamber part 
311the electrical change will be transmitted to the sensing electrode 
118. When ink does not exist in the nozzle part 408 and/or the common 
fluid chamber part 311Although an electrical change is transmitted to 
the portion of the cavitation-proof film 205since the electrical 
resistance in the nozzle part 408 between the portion and sensing 
electrode 118 and/or the common fluid chamber part 311 becomes 
remarkably largeThe electrical change transmitted to the sensing 
electrode 118 does not become remarkably small as a resultor an 
electrical change is no longer transmitted to the sensing electrode 118. 
Thusthe portion of the heater 101 driven from the abundance of the ink 
in the nozzle part 408 or the common fluid chamber part 31 land the 
electrical changes of the sensing electrode 118 differing according to 
the existence of ink extremelyTo the abundance of the ink between the 
sensing electrodes 118and an extremethe existence of ink is detectable. 
[0041] In drawing 2 and drawing 4 the portion surrounded by the dotted 
line B shows the portion from which electrical resistance changes with 
the abundance of inki. e. the portion which has large influence on the 
electrical change of the sensing electrode 118. The portion surrounded 
by the dotted line 116 in drawing 2 is equivalent to the exchange bond 
part in drawing 1 and drawing 11 . 

[0042] Drawing 7 is a timing chart for explaining the detecting operation 
of the ink using the above detection principles. 701 is an enable signal 
which determines the timing which drives the heater lOland driving time. 
The heater 101 is individually driven one by one synchronizing with an 
enable signal based on the signal for driver drive controlling (not 
shown). 703 is the potential of the wiring 203 between the heater 101 
and the driver 102and like change of this potential 703 The potential of 
the portion of the heater 101 near the driver 102 sideThe potential of 
the partial wiring (portion by the side of [ the portion which acts as a 
switch in the driver 102 to ] the heater 101) on the driver 102 also 
changes. The portion from which voltage changes is also called voltage 
varied region including these portions. On the heater lOlthe amplitude 



of change of potential changes with the positionsand it becomes so large 
that it is close to the driver 102 side. It is thought that the surface 
potential of the insulation protection film 405 is almost the same as 
the potential of the voltage varied region under it. 704 and 705 are the 
detecting signals of the ink obtained by the electrical change of the 
sensing electrode 118and a detecting signal in case the detecting signal 
704 has ink in the portion B in drawing 4 and the detecting signal 705 
are detecting signals in case there is no ink in the portion B. Since 
the electrical resistance of the B portion is small when the portion B 
has inkthe electrical change detected with the sensing electrode 118 and 
by extensionchange of the detecting signal 704 become large. On the 
other handsince the electrical resistance of the B portion is large when 
there is no ink in the portion Bthe electrical change detected with the 
sensing electrode 118 and by extensionchange of the detecting signal 704 
become small. Thusit turns out that the detecting signal detected with 
the sensing electrode 118 changes with the cases where there is nothing 
with the case where the portion B has ink. Of courseaccording to the 
abundance of the ink in the portion Bthe detecting signal detected with 
the sensing electrode 118 changes. 

[0043]The detecting signal from such a sensing electrode 118 can detect 
the existence of ink to the abundance of inkand an extreme for every 
driving nozzle by carrying out time sharing according to the driving 
timing of the heater 101. The detecting signal 704 in drawing 7 is a 
detecting signal in case there is ink in all the driving nozzlesand the 
detecting signal 705 in drawing 7 is a detecting signal in case there is 
no ink in all the driving nozzles similarly. Thereforefor examplewhen 
there is no ink in one driving nozzleonly the detecting signal 
corresponding to the driving nozzle will appear as the small detecting 
signal 705 of changeand the detecting signal corresponding to other 
driving nozzles will appear as the large detecting signal 705 of change. 
[0044] The electrical change for every nozzle according to the existence 
of ink can. be detected certainlywithout being influenced by the nozzle 
which adjoins by having made the cavitation-proof film 205 correspond to 
the heater lOland having dissociated. While making the cavitation-proof 
film 205 correspond to the heater 101 in this way and dissociatingThe 
existence of the ink in each of two or more arranged nozzles is 
detectable with the detecting signal from the one sensing electrode 118 
by using the electrode 118 by the side of detection in common to all the 
nozzlesand driving each nozzle by time sharing one by one. 
[0045] Since heater 101 itself can be used as a signal source of the 
detecting signal of inkdetection of the existence of the ink of each 



nozzle unitlt becomes possible to detect the existence of ink with very 
simple compositionwithout being able to carry out using the logical 
circuit provided in the recording head that a shift register etc. should 
be constituted convent ionallyand complicating structure. 
[0046] Drawing 8 is a general-view figure of ink-jet recording device 
IJRA which can apply this invention. 

[0047] In the figurethe leading screw 84 is right-reversed by reciprocal 
rotation of the drive motor 81 via the transmitting-driving-force gears 
82 and 83. Carriage HC has a pin (un-illustrating) engaged to the spiral 
slot of the leading screw 84and reciprocation moving is carried out in 
the arrow a and the direction of b of [ in a figure ] according to the 
hand of cut of the leading screw 84. The head cartridge IJH which 
comprises the ink jet recording head 85 and the ink tank 86 is carried 
in this carriage HC. Ink- jet recording device IJRA shown in this drawing 
8It is a recorder generally called a serial printerand recording 
operation to the whole surface of the record sheet 87 is performed by 
repeating horizontal scanning which met in the arrow a and the direction 
of b of carriage HCand vertical scanning of the record sheet 87 which is 
a recording medium. 

[0048] Drawing 10 is a block diagram showing the composition of the 
important section of the control section for performing record control 
of the recorder shown in drawing 8 . 

[0049] In drawing lO it is an interface whose 1100 1000 inputs a control 
circuit and inputs a record signaland the interface 1100 receives the 
data transmitted from the host equipment etc. which are connected to the 
exterior of the recorder IJRA. Program ROM which stores the control 
program with which MPU performs 1001 and MPU1001 performs 1002and 1003 
are dynamic type RAM which saves various data (record data supplied to 
an above-mentioned record signal and head). 1004 is a gate array which 
performs supply control of the record data to the head cartridge IJHand 
also performs data transfer control between the interface HOOMPUlOOland 
RAM1003. A carrier motor for 1009 to scan carriage HC ( drawing 8 ) which 
carries the head cartridge IJHand 1008 are the transportation motors for 
conveying the recording form 87 which is a recording medium. 1006 and 
1007 are Motor Driver for driving the transportation motor 1008 and the 
carrier motor 1009respectively. 

[0050] 1117 is a signal wire connected to the terminal 117 shown in 
drawing 1 and drawing 2 and is electrically connected with the sensing 
electrode 118 of the substrate 100 for ink jet recording heads via the 
terminal 117. At the time of detection of inkthe voltage change 
according to ink quantity is inputted into the control circuit 1000 of a 



device main frame via the signal wire 1117 from the terminal 117. 1012 
is a signal wire for outputting various signals including the enable 
signal for driving the heater 101 which is a recording elementthe clock 
signal inputted into the logical circuit on the element substrate 100a 
latch signaletc. 1016 is a signal wire which supplies the driving power 
for driving the heater 101 as a recording element from an unillustrated 
power supply section to the head cartridge IJH. 1017 is a signal wire 
for supplying electric power to the logical circuit of the element 
substrate 100 for recording heads carried in the head cartridge IJH. 
[0051] In the composition of such a control sectionwhile driving the 
heater 101 to arbitrary timingThe existence of the ink in a nozzle is 
detectable by inputting the detecting signal acquired with the sensing 
electrode 118 on the element substrate 100 via the signal wire 1117 and 
the terminal 117and monitoring it. 

[0052] By the wayabout the timing which detects the existence of such 
inkwhile not performing recording operation to the recording medium 
(under non recording operation) the existence of the ink for every nozzle 
can be detected by driving every nozzle one by onefor example. In an 
ink-jet recording device generallyThe preliminary discharge operation 
which makes ink breathe out preparatorily in order to recover the 
discharging state of an ink jet recording headThat isperforming 
operation which makes the ink which is not contributed to record of a 
picture breathe out from a recording head is knownand the state about 
the existence of the ink of each nozzle can be separately detected by 
using this preliminary discharge operation. Of courseink is also 
detectable during recording operation. 

[0053]MPU1001 which is the control means established on the control 
circuit can perform the monitor of the signal acquired with the sensing 
electrode 118. By matching the driven heater 101 and change of the 
potential of the sensing electrode 118The existence of ink can be 
detected about each of the arranged nozzleand the nozzle which the state 
where ink is lost and the regurgitation of ink cannot be performed has 
generatedor a nozzle with the possibility of the ink non-regurgitation 
can be specified. Of courseink is also detectable during recording 
operation. 

[0054] The electrical change for every nozzle according to the existence 
of ink can be detected certainlywithout being influenced by the nozzle 
which adjoins by having made the cavitation-proof film 205 correspond to 
the heater lOland having dissociated according to the embodiment of this 
invention explained above. The existence of the ink in each of two or 
more nozzles is detectable with the detecting signal from the one 



sensing electrode 118 by using the sensing electrode 118 in common to 
all the nozzlesand matching the detecting signal from the sensing 
electrode 118 with the driving timing of each nozzle. As a signal source 
of the detecting signal of inkby using heater 101 itself detection of 
the existence of the ink of each nozzle unitlt becomes possible to 
detect the existence of ink with very simple compositionwithout being 
able to carry out using the logical circuit conventionally provided in 
the recording head that a shift register etc. should be constitutedand 
complicating structure. 

[0055] Various methods can be adopted as a drive system of a nozzleand 
the existence of the ink in every driving nozzle can be detected 
according to the drive system by matching the detecting signal from the 
sensing electrode 118 with a driving nozzle. As a drive system of a 
nozzlethe block drive system generally knowni. e. the method which drives 
a nozzle by the block unit of every pluralityis employable. In that 
casethe detecting signal from the one sensing electrode 118 will detect 
the existence of the ink in a nozzle for every block unit. In forming 
the cavitation-proof film 205without dissociating between the nozzles of 
a predetermined numberfor examplecarrying out the block drive of the 
nozzlelt may provide about two or more nozzles within the same blockor 
the nozzle of every a predetermined number within a different 
blockwithout separating the cavitation-proof film 205. One is provided 
so that it may be common to two or more nozzles of all constituted on 
the substrate lOOand also two or more sensing electrodes 118 may be 
formed so that it may correspond to the nozzle of every a predetermined 
number. The substrate 100 and the top plate 314 should just form a 
nozzle for every recording element or two or more recording elements of 
every. 

[0056]By the above detecting operationthe following processings are 
performed in this embodiment to the nozzle judged that the non- 
regurgitation has occurred. Hereafterprocessing in this embodiment is 
explained based on drawing 12 thru/or drawing 17 . The recording head 100 
of drawing 12 is provided with the ink discharge nozzle 408 this [ k ] 
(k>n). Although the heater 101 aiming at the regurgitation of ink is 
formed in each nozzleit is controllable within the limits of 
predetermined [ of the discharge quantity of ink ] by controlling the 
size of this output. The output of the heater 101 is controlled by 
referring to the table T for output controls which is shown by the 
difference in the drive (energization) and drawing 13 and which was 
defined beforehand. Usuallythe heat level 3 is chosen and the amount of 
ink discharged from each nozzle is kept constant. The output of the 



heater 101 becomes large and an amount of ink discharged increasesso 
that the value of a heat level becomes large. That isa heat level will 
correspond to an amount of ink dischargedand setting up a heat level 
will set up an amount of ink discharged. 

[0057]Hereby the above-mentioned detecting operationbefore the move 
start to the scanning direction of carriage HCthe non-regurgitation of 
the n-th nozzle should be checked (refer to drawing 13 ). In order to 
compensate the non-regurgitation of this n-th nozzlethe discharge 
quantity of the nozzle which adjoins the method of both sides of that 
nozzlei. e. (n-l)the nozzle of eye watchand the nozzle of eye watch (n+l) 
is increased. By thisit can carry out by not highlighting white **** by 
the non-regurgitation of the nozzle of eye watch (n~l). Specif icallyan 
amount of ink discharged can be changed by rewriting eye the watch (n-1) 
and eye the watch (n+l) of the above-mentioned table for output controls 
from 3 to 5. 

[0058] As shown in drawing H record data in which the dot which should be 
formed with the non-regurgitation nozzle 408X does not exist may be 
inputted. In this casesince it is required for the portion corresponding 
to the non-regurgitation nozzle 408X to form a blankit is not necessary 
to control the amount of ink discharged of the nozzle which adjoins 
especiallyand a contiguity dot is formed in the usual amount, of 
discharging. 

[0059]As shown in drawing 15 the record data of the dot D which should be 
made to breathe out from the non-regurgitation nozzle 408X existsAmong 
the nozzles 408Y1408Y2 of eye watch (n-1) adjoin the bothand (n+l) eye 
watchalso when the record data of a dot which should be recorded does 
not existit is in one of nozzles (here 408Y1). In this casethe direction 
where the dot which should be made to breathe out exists accepts it 
nozzle 408Yland an amount of ink discharged is increased. 
[0060] As shown in drawing 16 when the non-regurgitation nozzle 408X1408X2 
exists between the normal nozzles 408Y1408Y2408Y3the non-regurgitation 
nozzle 408X1408X2 may exist by turns. Thuswhen two or more non- 
regurgitation nozzles exist in the position which approached 
comparativelyoriginallyln the situation where the time of being detected 
is during recording operationand recovery action cannot be promptly 
performed although it is desirable to perform recovery action of a 
recording head. By adjusting the discharge quantity of the adjoining 
normal nozzle 408Y with the heat level 7a certain amount of picture 
complement result can be obtained. 

[0061] When the two non-regurgitation nozzles 408X appear continuously 
like drawing 17 what is necessary is just to adjust with the heat level 7 



the discharge quantity of the nozzle 408Y1408Y2 of the neighbors which 
sandwich themand generating of white **** can be prevented by this. 
Howeverit is the most desirablewhen two or more non-regurgitation 
nozzles continue and performing recovery action forms a high-definition 
recorded image first before recording operation like the case where it 
is shown in drawing 16 in this way. 

[0062]When the record data which the non-regurgitation nozzle 408 is 
detected and should form a dot by the nozzle in the above-mentioned 
embodiment is inputtedit is also possible to drive the heater of the 
non-regurgitation nozzle according to record databut. Preferablyit is 
good to intercept the drive of the heater 101 in this nozzle. In the 
above-mentioned embodimentwhen a non-regurgitation nozzle existsthe 
discharge quantity of the nozzle which adjoins the method of the up-and- 
down both sides is increasedbut it may be made to perform discharge 
quantity control only to the nozzle which adjoins either. 
[0063] In (other embodiments) and timeit is arranged by the drive of the 
heater 101 like [ in the embodiment mentioned above ] drawing 4 by the 
position in which the sensing electrode 118 separated from the driver 
102 in the physical relationship of the portion A and the sensing 
electrode 118 from which potential changes. In the composition of the 
drawing 4 the protective film 405 is formed almost uniformly. This 
invention is not restricted to the composition shown in such drawing 
4and may change the composition about the part used as the signal source 
which brings about an electrical change in a nozzle by the drive of the 
heater 101. 

[0064] In the composition shown in drawing 4drawing 5 (a) shows the 
example of composition at the time of making thinner than other portions 
of the protective film 405 thickness of the protective film 405 located 
in the portion E on the heater 101. According to the composition of this 
drawing 5 (a) electric capacity of the portion E which made thickness of 
the protective film 405 thin can be enlargedthe electrical change which 
gets across to the ink in a nozzle can be enlarged as a resultand the 
detection sensitivity of the ink by the detecting signal from the 
sensing electrode 118 can be raised. Thereforesince the electric 
capacity is largethe portion E serves as a strong signal source 
especially into the signal source F for generating the detecting signal 
of ink. The signal source F constitutes a voltage varied region 
including the portion of the driver 102 slippage in the heater lOlthe 
wiring 203and the partial wiring (portion by the side of [ the portion 
which acts as a switch in the driver 102 to ] the heater 101) on the 
driver 102. It is [ these results ] certainly detectable whether the 



portion B between the portion E and the sensing electrode 118 in a 
nozzle has ink. 

[0065] Drawing 5 (b) shows the composition which has arranged the sensing 
electrode 118 above the driver 102 while making thinner than other 
portions of the protective film 405 thickness of the protective film 405 
located in the portion E on the heater 101. Thickness of the protective 
film 405 in the portion E is made still thinner as compared with the 
case of drawing 5 (a). According to the composition of this drawing 5 
(b) electric capacity in that portion E can be made larger than the 
electric capacity in wiring 203 portion between the heater 101 and the 
driver 102 by making thin the protective layer 405 in the portion E on 
the heater 101. G in drawing 5 (b) is a signal source which comprises 
wiring 203 portion. The existence of the ink in the local portion B 
between them is detectable by arranging the sensing electrode 118 on the 
driver 102and bringing the sensing electrode 118 close to the portion E. 
[0066] moreover — in the case where drawing 6 makes thin the protective 
film 405 of the portion E on the heater 101 — being the further — 
others — the example of composition is shown. In this drawing 6 while 
constituting the protective film 405 from two-layer [ of the protective 
films 405a and 405b ]the cavi tat ion-proof film 205 on the heater 101 is 
formed on the protective film 405aand the specific inductive capacity of 
the protective films 405a and 405b is changed further. In detailthe 
dielectric constant used the protective film 405a as the high member 
rather than the protective film 405b. Thuswhen the protective film 405a 
on the heater 101 serves as a thin and high dielectric constantthe 
portion E serves as a stronger signal sourceand it becomes possible to 
raise detection sensitivity further. 

[0067]As mentioned abovethe energy transfer efficiency of the protective 
film on a heater can be gathered by making the protective film of the 
heater upper part thinor making high further the dielectric constant of 
the protective film of the portion. By such compositionsince a heater 
part works greatly as a signal sourcethe position used as a signal 
source can be inevitably limited to the specific position on a heater. 
Influence of the noise which makes it hard to act considering other 
portions except the heater upper part as a signal sourceand causes the 
erroneous detection in the case of ink detection can be made smalland it 
becomes possible to raise the detection sensitivity of ink and to detect 
the existence of ink with sufficient accuracy as a result. It also 
becomes possible by limiting the position used as a signal source as 
mentioned above to arrange a sensing electrode flexibly on a driver etc. 
[0068] In the embodiment mentioned abovethe bubble jet recording method 



which carries out the regurgitation of the ink using a heating element 
as a recording element was explained to the example. Howeverit is 
possible also in other recording methods to detect voltage change 
generated when a recording element is driven via ink. Thereforethis 
invention is widely applicable not only to a bubble jet recording method 
but other recording methods. 

[0069] In the composition for the non-regurgitation detection mentioned 
aboveit mentioned to the example which formed in the heater upper part 
the cavitation-proof film for suppressing the shock at the time of 
defoaming which air bubbles contract as a substrate for ink jet 
recording headsand explained. Howeverif the ink which has conductivity 
is usedwhen. there will be no cavitation-proof filmit is possible to 
apply the principle of detection of this invention. 
[0070]About the composition which detects whether it is the non- 
regurgitation for every nozzle for complementing the recording position 
corresponding to the nozzle which the non-regurgitation generatedit is 
also possible for it not to be limited to composition which was 
mentioned above and to adopt various publicly known art. As composition 
which detects generating of discharge failure for every nozzleFor 
examplebased on the result which recorded the test pattern on recording 
mediasuch as paperand in which the user checked the recorded pattern 
visuallyThe technique into which the information about the nozzle which 
discharge failure generated is made to inputthe technique of detecting 
the nozzle which read the recorded pattern by the optical sensor and 
discharge failure generatedetc. are known. In this inventionsuch a 
technique is employable suitably. 

[0071]Howeverin the technique of checking a test pattern by a user's 
viewingthe case where the error at the time of inputting the information 
about the nozzle of the non-regurgitation by the error of the check by a 
user and a useretc. occur can be considered. In order to make the 
recorded pattern correspond for every nozzle in the composition detected 
by a sensor and to read a patternthere is a problem that it is difficult 
to match correctly the position which the accuracy of the sensor was 
required and has generated the non-regurgitationand a nozzle. 
[0072]This invention can detect the state where the non-regurgitation 
occurred per nozzlecorrectly and promptly by adopting the principle of 
detection which was explained with reference to drawing 1 thru/or 
drawing 8 and detecting the state where the non-regurgitation occurred 
per nozzleabout two or more nozzles provided in a recording head. 
Thereforeby controlling and complementing the regurgitation by the 
nozzle which adjoins the recording position corresponding to the nozzle 



which the non-regurgitation produced according to the detection 
resultThe stripe produced by the nozzle of the non-regurgitation can be 
made not conspicuous with sufficient accuracyand even if the non- 
regurgitation occursa good recorded image can be obtained. 
[0073] (in addition to this) In additionespecially this invention also in 
an ink jet recording methodlt has means (for examplean electric thermal- 
conversion objecta laser beametc. ) to generate heat energy as energy 
used in order to make ink discharge performand the effect outstanding in 
the recording head of the method which makes the change of state of ink 
occur with said heat energyand the recorder is brought about. It is 
because the densif ication of record and highly minute-ization can be 
attained according to this method. 

[0074]About the typical composition and principlewhat is performed using 
the fundamental principle currently indicated by the U. S. Pat. No. 
4723129 specification and the 4740796 specif icationf or example is 
preferred. Although this method is applicable to both what is called a 
type on demand and a continuous systemOn the electric thermal-conversion 
object which is especially arranged corresponding to the sheet and 
liquid route where the fluid (ink) is held in the case on demand type. 
By impressing at least one driving signal which gives the rapid rise in 
heat which supports recorded information and exceeds nucleate 
boilingSince make an electric thermal-conversion object generate heat 
energythe thermal action side of a recording head is made to produce 
film boiling and the air bubbles in the fluid (ink) corresponding to 
this driving signal at the couple 1 can be formed as a resultit is 
effective. A fluid (ink) is made to breathe out via the opening for 
regurgitation by growth of these air bubblesand contractionand at least 
one drop is formed. Since growth contraction of air bubbles will be 
appropriately performed instancy if this driving signal is made into the 
shape of a pulse formthe regurgitation of a fluid (ink) excellent in 
especially the response can be attainedand it is more desirable. As a 
driving signal of the shape of this pulse formwhat is written in the U. S. 
Pat. No. 4463359 specification and the 4345262 specification is suitable. 
If the conditions written in the U.S. Pat. No. 4313124 specification of 
the invention about the temperature rising rate of the above-mentioned 
thermal action side are adoptedfurther outstanding record can be 
performed. 

[0075]As composition of a recording headThe U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the 
composition arranged to the field to which a thermal action part other 
than the combination composition (a linear shape liquid flow channel or 



a right-angled liquid flow channel) of a deliverya liquid routeand an 
electric thermal-conversion object which is indicated by each above- 
mentioned specification is crooked. The used composition is also 
included in this invention. In additiontwo or more electric thermal- 
conversion objects are receivedThe effect of this invention is effective 
also as composition based on JP59-138461A which indicates the 
composition whose puncturing which absorbs the pressure wave of JP59- 
123670A which indicates the composition which uses a common slit as the 
discharge part of an electric thermal-conversion objector heat energy is 
made to correspond to a discharge part. Namelyno matter the gestalt of a 
recording head may be what thingit is because it can record now 
efficiently certainly according to this invention. 
[0076]This invention is effectively applicable also to the recording 
head of the full line type which has the length corresponding to the 
maximum width of the recording medium which a recorder can record. As 
such a recording headany of the composition which fills the length with 
the combination of two or more recording headsand the composition as one 
recording head formed in one may be sufficient. 

[0077] In additionthe recording head by which the thing of a serial type 
like an upper example was also fixed to the device main frameOr the 
recording head of the exchangeable chip type with which the electric 
connection with a device main frame and supply of the ink from a device 
main frame are attained by a device main frame being equippedOr this 
invention is effective also when the recording head of the cartridge 
type with which the ink tank was formed in the recording head itself in 
one is used. 

[0078]Since the effect of this invention can be stabilized furtherit is 
preferred to add the regurgitation recovery means of a recording heada 
preliminary auxiliary meansetc. as composition of the recorder of this 
invention. If these are mentioned concretelythe preheating means which 
heats using the capping meansthe cleaning meansthe application of 
pressure or the suction meansthe electric thermal-conversion objectthe 
heating elements different from thisor such combination over a recording 
headand the preparatory discharge means which performs the regurgitation 
different from record can be mentioned. 

[0079] Although only one piece was provided also about the kind thru/or 
the number of the recording head carriedfor example corresponding to 
monochromatic inkit may be by some which are provided corresponding to 
two or more ink which differs in others and a recording color or 
concentration as for the number of pieces. That isfor example as a 
recording mode of a recordernot only the recording mode of only 



mainstream colorssuch as blackbut a recording head may be constituted in 
oneor the paddle gap by two or more combination may be sufficient. This 
invention is very effective also in the device provided with at least 
one of each of the full color recording mode by **the double color color 
of a different coloror mixed colors. 

[0080] In additionin this invention example described abovealthough ink 
is explained as a fluidlt is ink solidified by a room temperature or 
less than itand what is softened or liquefied at a room temperature may 
be usedOr in an inkjet methodsince what carries out temperature control 
is common as a temperature control is performed for ink itself within 
the limits of not less than 30 ** 70 ** or less and it is in the stable 
regurgitation range about the viscosity of inkink may use what makes the 
shape of liquid at the time of use record signal grant. In additionin 
order to prevent the temperature up by heat energy positively because 
you make it use it as energy of the change of state from the solid state 
of ink to a liquid stateor in order to prevent evaporation of inkthe ink 
which is solidified by a leaving state and liquefied with heating may be 
used. Anywayink liquefies by grant according to the record signal of 
heat energyThis invention can be applied also when using the ink of the 
character which will not be liquefied without grant of heat energysuch 
as that by which liquefied ink is breathed outand a thing which it 
already begins to solidify when reaching a recording medium. The ink in 
such a case is good for a porous sheet crevice or a breakthrough which 
is indicated to JP54-56847A or JP60-71260A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the 
state where it was held as a solid. In this inventionthe most effective 
thing performs the film boiling method mentioned above to each ink 
mentioned above. 

[0081] In additionthe gestalt of the reproducing unit combined with the 
reader besides what is used as a generating picture terminal of 
information management systemssuch as a computeretc. as a gestalt of 
this invention ink- jet recording deviceand the facsimile machine which 
has a transmitting function further may be taken. 
[0082] 

[Effect of the Invention]As opposed to the nozzle which according to 
this invention a non-regurgitation nozzle detection means detects 
existence of a non-regurgitation nozzleand adjoins the at least 1 side 
of the non-regurgitation nozzle as explained aboveBy using said 
discriminated result and controlling the discharge quantity of a 
nozzlewhen a non-regurgitation nozzle existsin order to judge whether 
the discharge quantity needs to be controlledlt becomes possible to 



perform proper picture amendment easilywithout passing the complicated 
interpolation processing by change of the mask pattern needed 
conventionally or change of a number of passesand it becomes possible to 
form the good picture which white **** etc. do not generate. If the 
voltage change between the recording element and driver element which 
generate detection of a non-regurgitation nozzle according to the drive 
of a recording element is detected via inkCompared with the cases where 
it arrangessuch as a temperature sensorcan form a nozzle very with high 
density like beforeand high definition image formation is made 
possibleand it is widely applicable also to various recording methods. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view for explaining the electric outline 
composition of the substrate for ink jet recording heads which applied 
this invention. 

[Drawing 2] It is a top view showing the outline composition of the 
important section of the substrate for ink jet recording heads of 
drawing 1 . 

[Drawing 3] It is an outline perspective view showing the state where 
joined the top plate to the substrate for ink jet recording heads of 
drawing l and the nozzle was constituted. 

[Drawing 4] It is a sectional view of a nozzle peripheral part which 
meets the a-a line of drawing 3 . 

[Drawing 5] (a) and (b) are the sectional views of the nozzle 
circumference of the ink jet recording head in other embodiments from 
which this invention differs. 

[Drawing 6] It is a sectional view of the nozzle circumference of the ink 
jet recording head in the embodiment of further others of this invention. 
[Drawing 7] It is a time chart for explaining the ink detecting operation 
of the ink jet recording head in the embodiment of this invention. 
[Drawing 8] It is a perspective view showing the outline composition of 
the ink-jet recording device which can apply this invention. 
[Drawing 9] It is a top view showing the electric outline composition of 
the conventional element substrate for ink jet recording heads. 
[Drawing 10] It is a block diagram showing the control system of the ink- 
jet recording device shown in drawing 8 . 

[Drawing 11] It is a key map of the detector circuit of the ink formed in 
the substrate for ink jet recording heads in the embodiment of this 



invention. 

[Drawing 12] It is an explanation top view showing typically the nozzle 
formed in the substrate for ink jet recording heads in the embodiment of 
this invention. 

[Drawing 13] It is an explanatory view showing the contents of the table 
for output controls to each nozzle formed in said substrate for ink jet 
recording heads. 

[Drawing 14] It is a mimetic diagram showing each nozzle in the substrate 
for ink jet recording shown in drawing 12 and the dot formedand the case 
where dot formation data exists only in the nozzle which adjoins the 
method of both sides of a non-regurgitation nozzle is shown. 
[Drawing 15] It is a mimetic diagram showing each nozzle in the substrate 
for ink jet recording shown in drawing 12 and the dot formedand the case 
where dot formation data exists only in the nozzle which adjoins the 1 
side of a non-regurgitation nozzle is shown. 

[Drawing 16] It is a mimetic diagram showing each nozzle in the substrate 
for ink jet recording shown in drawing 12 and the dot formedand the case 
where a non-regurgitation nozzle and the nozzle in which the 
regurgitation is possible exist by turns is shown. 

[Drawing 17] It is a mimetic diagram showing each nozzle in the substrate 
for ink jet recording shown in drawing 12 and the dot formedand the case 
where two non-regurgitation nozzles exist continuously is shown. 
[Description of Notations] 

100 The substrate for ink jet recording heads (element substrate) 

101 Recording element (heating element) 

102 Driver element (driver) 

103 Latch circuitry 

104 Shift register 
116 Exchange bond part 

118 The electrode for detection 

203 Wiring section 

205 Cavitation-proof film 

310 Delivery 

311 Common fluid chamber 

312 Nozzle wall 
314 Top plate 

405 Protective film (insulating protective film) 

408 Nozzle part 

408X Non-regurgitation nozzle 

408Y Regurgitation nozzle 
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^ ^«srticB£Lfc«$©/xji/^<o»iwtf£ 

&y, fBaJn&fitS^bJ-tt^fc^tV^S*., ffll^lfs << 
>?->*i7 MB*vy RctBttStiTC^IMSO/Xib 
ft;&DyX;WE©**>$©SJeRtatfH»a:tt 
3itf«SLT» **itf*S</X;l/i:fcofcJi£l!:ii* * 

x; me i sEStfff t»na < ts. % tctb. mm 

Ik H»©/X/WtfttLT©**V*tffl^**i*Ei: 
#35 y nzittb* ±5£©<fc 5 X;l/tD^(c J; £ 
Etln a n tiE£&<b*-£ 

[0 0 1 1] CflD J: 3** *A/XMcJ:*»attfc'r 

[0 0 12] ffljltf, &BWB5 8 - 1 1 8 2 6 7^ii$B 
XWWT, /X/I/WC^T, fV*©*ffc*8tH 

#/x/u©*v*©«fc««aj-r*fc»fc, */ 

KMC «fc r> T / X/Uttifi©Slt±#£fb©|iJ£tf *3r < ft 

[0 0 13] ±lBLfdfl!PS5 8-1 1 8267*ii« 
fcBK***i3*fiBtea3CTtt, -/ X/Mfifl«)a*«i«8 

T, JtRWfit' k «S"P/X)M«B5iJ*ti*IB» / Ny Ktc 

1014] LfrLfttfS, ifi*U:fi^Ttt» «fcy«a 
>piftB««>iiafl*«*tlTfey» £©<fc?& 
^*"*<» -f^SJiv FBBA* KfcBWf 
Lfc»J. yX;u***«KE5>jr«c 



£fc«fcoT* SB«WSfl2(#P*JI»StiTtV5. 
[0015] crowds, jB«JHEyx;u«B5ULfc'f 

oTSTl^S. Sfc. /X;W»*li*LfcJt^«.ra»? 

sa-rsfcttoEWio^HiWE^ft^ys *©»*» 

[0 0 16] &Tc. NFHa5 8- 1 1 8 2 6 7^$g(C 

©*SHfc*JB<E£i:*y» 3Xh7f 
[0 0 17] *1t. WHB5 8-1 1 826734HBIC 

[0 0 18] fCT, *ttiBlMk -fV*$>xy hEtl 
'\y KSffifc, /Xl^fD^y^^^lE^^i^ 

mi-t. BWBE«aie?©««nci6i:T58ar*WEE» 

<7 LT«* pJt6^«fii<!: =&^ttfc-< > •? v*x y h E 

0l3^?^ffl^fcE®75ie^tj£< ilffl-rs C t 
[0 0 19] f LT> C3LfcyX^Urt / s©'f>^©« 

*ett»*ttiar*ctKJ:y» ^©/xvi/A^ieic-o 

tfl^JBfejRlcB^EWBiflPSftiJWU fKfiE^n 
[0020] 

cfcdlcLT^FttaJ/XVb^ttJL^ mmt. Z(D® 
HHS*K»CJ*» 7X^/W->®aM» **^B/tX 



(6) 



#18200 1 -3 1 5 3 1 8 



£<©l5IH*B-r*E£frSX;l/-7y h©* 
L loffiTfciB < t lo 5 HHff S -a fto 
[002 1] ±Eft*8ffi©P^K*S LT 

y<oms.^i izmvmm itmmnn 

5>xy HB«B«aif-r>^^i'y hIBft££©«tt* 
[0022] 

So 

[0023] wro/xjwcnaa 
KEa««?*t)T, toe 

S#«(c**Itt«K»^*^id:ia/X;l/Klil«-*/ 

[0024] zz?\ wmot&mmm^mz. wttus 
xiuD'jt* < t i-wsizm&t % / x;u©aiEtttb» 

fflijstcBwri/xyKoajERtajasKJt-r**©^^ 

£/c, BHHttffl«Hat#8l** 3FRtffl/X;WcH«6 

jE-rv^ttiHMtLTBae-r*-^ laiB^ttaiyx/i/ 

[0 0 2 5] suE-O^'iy HBS'vy Ktt> 

t, mmzmmttMmtzrzibommmTt, man 
m?£<oiaomE3&t** mi<<y hEU'w 



[0 0 2 6] g.fc, i!JE*i>ttli/X;M*tH#fittv *E 

B*ttHittHi#gMis RSJR?4>ra!k Stf-f^ttfe 
ttffiOttttJ*. EM^Cff 5 ME* -V y ■> -^w^rj 

[0027] * etc aa®yx/WE^i«* 
fifctttaafrs -r v <7 *v±m? ^ c <t k J; y m^wiBii 

-dTs |JIB^O/X;l/03Bttffl^fgttl6l!:**'Ftt 

aj/x/u**«au «Bi*ftfc*ttai/x;ufciw*-r* 
yx;KD58uEi>tai««KSu HSstifciMBttante 
s-^'t^tttijy x;ncB»f * y x;uoi±ia*€*ii»-r 

[0028] 

[0029] (si wmasm m ^ \t. *m&mm 

LtcOWxy hiaa^v KSMOttMHKT 0T* 
S5o ££, £©011*, *IM10KHlc#HanHI 

l\ 

[0 0 3 0] El 1 idSt'Cv^x y HSB/vy KfflS 
lfi©S*W&lSffi)stt, LTD 9 LTIK 

ffiLft-f^^i7 HB»"Ny KJ9HE1 0 0lc»L 

t. ^v^©«iaKffl^«ttajwii 1 8*iBJ«Lft« 

C t ft < RrtKS C t (4 % ^16^5 0^ 6 6HC 

#fr*o «ttu«ai 1 8«:, ftar*«fc5^ sum 4 

0 5, B*+tr— >3V«2 0 5, fi*tf/X;U««) 
-f V^=&^LT, t— ? 1 0 1 <DWm®Bl£&fflf3te1& 

*y» 01 1 VxV^tLTWBSB**^ 
r*. 01 l<*>©j5»Blc*-3TH*ftfcai#tt, 

*/X;Urt©»»T*yv SfeHI IfODIi, AND 

y- h 1 1 5^6©«Mi**s-r. 
[0 0 3 1 ] j-xt, *fgB^©s*M«fi)6> Jkvsxibm 

(D&fcoyW-mz-o^T, H2 % 113, 04, J3<fctf07 

[0 0 3 2] 02li, BUCftO^i'^iBg^ 

J**JR?» Wis 4S?^c7)Uf7"?hc73«ISA^?tlT 
10*. 031*, 01 fccfc^ 2tcwr«fV^S>iy HE 
a^sy KfflSSK» ttlHP*J:tf/X;U**l«r*yfc» 

04li, •r>-{'^iy hES^y KffiWStz^CM 



(7) 
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0TaBSo £©EI414. El 3 *©££P a - a 

[0 0 3 3] H2[4> *^©-<V^v'x-> HE^Kf 
jjVsN 0 1 ttKa*?i:LTfl3V6tiSf»M* (ttT. 

t-^tf^rs) T*y, K^f^i o 

2lC«fc-3TBIIl**i3. 2 0 31*. t-*10 1«HI 
9iK7^1 0 2fc©M«Wrr*E«W.K 1 1 

1 t— 9 1 o i flDfBrtBfflicaamESflae-rsfcft 
©ag-e-aoSo $7t, k— ?i oi±ic^. mto&o 
«««KW»*ti/h«iiii4 0 5 («ai) 

StlTfcU, C©«HH4 0 5*^LTt-* 10 1© 
±7JK»* + kx~> a VIS 2 0 5 #E«* ftTi^«. 
H2Kfi^Tl4» k~$M 01, K5-f/<1 0 2 

^©esfciwrrafcttfcs fiaM4 0 5©HStt«* 

KB, k~ * 1 0 1 tf«Ki**ifc£*fc»£*'* 

U *Oft5S©l8ftEWc*-3T'f'V**iitllin3 1 0 
(B3£«J:tfia4#!H) A^btttUr^., ^*>«>«/^U 

?SffiBU6Ufci:*©*»tk k~9 1 0 1 -s>«sn4 0 

5icet)S©*»ji*«wj**^rfe»iciaw-6n«t. 

1 1 8tt, >fv*tta©fcttU:IW^WHE8WJ, 
1 1 7(4. Wffittl 1 8©«KIH=KttStlT, *©« 

ami i 8*rattB^«««fc»»r*fctt<D*i« 

[0 0 3 4] *»^V^->i7 HB»^y KfflWS 
dUKSVfcfc-?^ B+^tfx-V 
3VK205*#t-* (HBffllS?) 1 0 1 StC#WL 
TI3SLfc:*§J$<!:, K^f/tl 0 2jB»S«ftjftOfc-* 
1 0 1 <h /t1 0 2H®E«2 0 3frSIWlfc{fi« 
1 8*1/^7^ LfcWfiEKS*. &Hi 
«S1 1 814, Sift/ i$-yt LTB&tS Z. £ 

So 

[0 0 3 5] C0D|2(CSLft'f>^^i'J MBS'Vy 
KfflaSflDWjaicfifTs ^©JcdKLT/XyH*!©^ 
>-7©^^HJ-rS*HCO^Ts H3fe«fctfBI4*# 
iU ttTWWeWlir*. 

[0 0 3 6] ±»LfcJ:9l=x *«3 1 43MT 

y naa^y KfflWfi i o o tmGLnwste 

mWMMWZtoV* *ti6©39fi3 14ilI10 
0t*S^-r*CtKJ:y, yX;WB4 0 8 (H4# 



/x;ubb4 o 8. kiosks 3 1 1 (ommmm 

t Sfc46lC ££3 1 4©±*©WB**©flMifcOl/'T 
IMITSLTM. ■2lC5%Lfc*3K» 2 0 

K» E««??*«k-* 1 0 1 »vt*T->a> 
ffi2 0 5©TfcteiIU ftfifrot-* 1 0 1 ©±BPlc 
UtBttftliK4 0 5 tlTl^Sfc*. II 3 Kfif 

T(4. fc-* 1 o 1 ttBS**iTt^ftt\ *fc, k~* 
1 0 1 £iEB)"t£>/c46© K5-TA 1 0 2lcotNTtlH» 

[0 0 3 7] sWHBfcfcU'Ttt* */X;U»U:#l*LT 
i3MT*-+lfcB* J pk7 1 — >3 V^2 0 5*3t5k-*- 
101 (@3Ttt^l2im) ©SP»t» h7-fM*10 2 

(El 3 T(i^EI^) t, yX;UM3 1 2T*fl5fi£S"tl5/ 
X/USP4 0 8 (tv -<V^iBSaj©fc46©«iaJlfii1 1 8 

[0 0 3 8] ■4(Cfit^T, «5I»frS«SHBBM 1 1 
LTffl6-$tlZmmWJM. K5f/*1 0 2l«:J:3 
7'f7f>'? r «9Tt:-$ 1 0 1 'vgaetiTRx* 
;U*-*«^-rs. c©j»x^u*-jcj: y /X;H*9ie 
ftJS#«4U ttlUP3 1 OfrS'fV^tfttHlSJi*. 

[0 0 3 9] CC?, K5-</^1 0 2©Xl , 75 1 V^C 

jioTt-* 1 o 1 #Bf]$tisffli©fim> ^*y 

•f/SI 0 2« i OF F©B$*jcfc^T(4, -?-©k-^1 0 
1 (DWSLt. k— ? 1 0 1 i K5-f a*1 o 2<!:©P^©iB 
^2 0 3©mtei:, K^'f/^l 0 2±©-BPiB^ (K? 
-</\~l 0 2rt©X'T->5 1 <l:LT#ffl-rsS)5^ek-^ 

1 o itj©gp») ©wftB, ^-n^tik-^waneBii 
1 ironfati^uts^Tt^o *ftx (-ism 

tf««WlE3L"T^*Ctl!:J:y» oSy'TV 
-7«<G N DKWLTeatttlC/X-f -f >f-^>X©ttffi 

■p**E£fc«fcy, ^«iciMMita*fiiiiii4 0 5 

±©B++k*r— >3V»2 0 5©«tt(4s -fV^tBI 
S*LT*3«ttK/\'f-fVfcr-^VX©tt«i:*-3TL' k 

So ww** «ajttffii i 8©«tttia*WKtt«ft« 
tcst^tttttay, ^©«tn«ffii i 8©«tt*ttiij 
r *^i6K»«* *isgm©A7j-r > K-^vxicj: o 
t, *©mw*Biaest!E-r*. *mo)m%&. &&wm 
1 1 8©«ttsttffl-r*fc»tEx m4©<t7fc. tttiis 

®1 1 StGND^WP^lC, ttE'EX^Mil M~1 0 
MO©KttrL^M5iJleS«ILfco ttf^Tx k-£ 1 0 1 © 

[0 0 4 0] k->10 1«8lLftllS, fft 

*>5 A"1 0 26«2 0 3^GNDlC^-TScfc 

^icx-r-y^v-^ (on) LfcH^tt, a«*#6k- 

9101 [c«»»Ktl«. ^©I^> k— S» 1 0 1 (4 
0 2fflfcffii^H£WtttfTtf y» k-^ 1 OiK 



(8) 
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0 2£©IB©K«2 0 3» St?K5fM10 2 
±©-SBE8©«tttt» B«G N D U"OMclJttE*T 

fc-* 1 0 1 ©«HieiC«Etfil»lET^*»»*^L 
TC»*. E©«fc3lE«ffiWrFLfci*fcs ffiMHKB 

LT«^T^fc««M4 0 5 6^=1 
«tLT«<ctu:J:y» fiy«i40 5*^LTk- 
* 1 0 1 ±fr6 K^-f A'l 0 2±fc»oTKW , Sftfc» 

ic «3if«(EmMWbtfei*ti*ctfl«»^oft. * 

©7c«>, -T iBV XjUSB 4 0 8 33 <fc ftiiiSSBfl 3 1 

1 ic#ar*«^B» ^©wttaflrfraaiwsi i sic 

©t*tl*Cit4*. £fc ,/X;l/S4 0 8fi<i:tf/ 
*fcB*8E8SaB3 1 1 K'09#&&Ltt{rftelk 
it*^kx— >a VH2 0 SCSttlCliWMflfctfea 
SttSfc©©, *©»»£«ai««1 1 8£©IBfcJ3tt 
S/X/WM o 8 J3itf/SfcttftiI>8Sffl3 1 1 fc© 

l ttJRWic gum 

1 1 8fc«Sft*WHHl3WL<*S<*5fcy» 

«. £©<fc5fc:, /X;l/S4 0 8*#iI*SS3i 1 f*3 

T, 1 8©Sffi£fb#JW:*Efc;frS,. ffift 

Lfcfc — > 1 0 1 ©S5#<h, «tt®2i1 1 8t©H(c45 

[0 04 1] gUfc^lf^lEJi^T, ^BlCcfcoT 

ffc-rss#* ossyafflwn 1 scwasibu:**^ 
u»*4A*w»*^ - r. *fe H2+©jsasi 1 6tc 

[0042] SI 7 B, «±© cfc 3 *ttffiJRl*f Jffl Lfc 
70114, fc-4« 1 0 1 fcEttTS^-fS V? 

0 1 14, K^/TOKBIWaflMI* (H^-S-f) KS"3 

-f*-^Wi*lc|?HII3LTW*ffl9Jfcrab*n* 0 
7 0 3 (i, t— 5» 1 0 1 t K5-f/f 1 0 2 ^OlUlCfiU- 
3I3i&g 2 0 3 ©«fii7?35 y , £ ©ttE 7 0 3 ©gfb <!: ID 
Jfl::, K5-fM*1 0 2fJlCjfi^tl— 5? 1 0 1 ©33#©m 

K^-mi 0 2±©-s«i (K5f/ti 021*3 

©X-f yf-tLTflWf *«##Sfc-* 1 0 1 fj©gp 
») ©WfttSft-r*. Cti6fflW»*^*, WEtf* 

1 ±icj3ivcw:, *©ttwc«fcoT«<i©*{b©s«ff 
n&y, K^-mi 0 2«ciB.NHif**<ft*. * 

7c, ^«H£lIli4 0 5©SE«{»B, fOTOlBEHk 
««©«tt£S£lRl— £&-3T^*£**S*i*. 7 0 
4fe«fetf7 0 5(is &dltSl 1 8©W«aMbK«feoT 



»6*l*'TV^©«fflfll*?*y% ^fflf7 0 4lt 
H4*©^Bfc^V*tf*S»£©tttWB^ 

*©aK*B(E-rv^#a^«^©ttuifli^ 

»»Bfc-rv*jMS*»&H\ *©BSB#©« 

«tt&HMvari^fci&» stunn 1 8tc<fcoT^ai*n 
smaHL wzitm&mm 0 4©wk#**<» 

S„ -75. tftfBfc-fV^tf&lMiStt, *©Bgfl#© 

««JSSitf**^fcik «ffl«Si 1 8ted;oT«t±J* 

*i*«tta<kv r>^T(4tta«*7 0 4©gfttMM2r< 

fc3„ £!©<fc5t^ gi5»Blc-r'V?* ,i $5Ji'&<!:^^Ji 
^Kcfc^T, &£RS1 1 8lC«fc-3Tttaj**l«ttffl« 

■artiattam^ttSfbT*. 

[0 0 4 3] E©J:5&ttHi«S1 1 8frS©ttlHfl» 

b, t-*ioi commas. yftttTmrnin 

fl§7 0 414, BB/XiUffl^TlcS^T'f V^tfiS* 

*a©ttitiflr^?*y» H7(f©ttai«^7o 

5 (4, ■tt/X/l/O^TfcaB^T-f 
fflfl»?**. ftoT, 0J*B, 1 oflMBB/XJUcfc 
l^T -f V tfft fro «tetc 14, ^©IBK/ X HcW 55 
T*88H^©*tf£fb©'.h3vttai^7 o 5 <h LT 
Uti, fl6©BBi/X;H::*f*5-r5«aHi^B»b©** 
fttfflffi* 7 0 5 1 LTSttt* C <b ic^So 
[0 0 4 4] i+tbr->3Vl2 0 5^ b 
1 0 1 lc»fc**T#*LTl/>SC£lcJ:y, Rim 

r*/x;u©i»*g^*cta<» -fv^©w*Kic 

5» C©«fc?.(C»++t7 1 -: fa>i2055t 
-^101 K*fjS**T»*|-r*tt , b»5:s «ttiflJ©tt 
«1 1 8*^/X/UK»UT«a(Effl^Tx */X/Ut 

n*^»wp«Brr * c t k j: y , ib^'J-? nfc^s©/ 
x;u©*<ficew*'fv^©s«i*io©^a«ai i 

8fr5©«Ulffll*KJ:-3TttUl - r*Ci:tf"P**. 
[0 0 4 5] -<V^©ttafB#©ffi^«tLT, 

t— 5?-i o 1 ; &© i &©Sfflf'5s:i:<j s T*#5fc46, ft 

/ x;i/*tt©'f >^©wis©ttfflw:» ^*<fc y ->7 1- u 
ztr s <. #*(cwaa«uaT?'rv^©w«i©«aj*fi ; 

[0 0 4 6] B 8 B, 

hEOSB I J R A©«HHf*So 

[0047] nntcfi^?, y-Kx^ya-84i*, 

Sgft^-^ 8 1 ©iEiSlEieiCcty, E»73eif*7 8 
2. 8 3»^LTjEaMi**l*. *+yf5?HCB,. y 
- FX? y a - 8 4 ©« Se»(cW LT«^TS tf> (^F 
Ha%) WIU y-KX^Ua-8 4©ISBB»fllEiSi; 



(9) 
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? 2 V* 8 6 i^6«fiE*ti«^y K»- h U <y *J I J 
HtfBBStiTV*. £©08 teg**--rv*5>xy HI2 
Hggl JRA(4s -flSWKi/yT^UXy 
SEBBB?*y* 'yv>HC©££Pa, b^lRllc 

JB-sftiiai, IB»«f*?S*IBB->- h 8 7©Bbt 

BtsBysrcfcfc.fcy* E»->-h8 7o*iiiica 
[oo48] n 1 o a , aaxm Lmm%immm%\ 

[0 0 4 9] 01 OlCfcl^Ts 1 0 0 o itMwmt&. 1 
1 0 0(4E«l**A»-r*-f >*-7x-XW.K 
-f>?-7i-71 10 0(4s G«ai JRA©tt95 
lC»«**l**X h«SWfr51SS**l*r-*<DS* 
^7-5= 100 1(4MPUs 1 0 02I4MPU1 00 1 

i«fT-r*iw^n<f5A*«*r*7p a r o 

M, 1 0 0 3BMt-* UECEBflWP'vy KK 
ttBSnaEBT*-**) *«SLTiS<#f*3y* 
IJODRAM-eSSo 1 0 04(4, ^K*->Vr^l 

T*y» -<V*-7x-X1 1 0 0s M P U 1 0 0 1s 
R AM 1 0 0 3©H©T-$*nj3SWJ® i &fif5o 10 0 9 
(is 'vy K*- h U >y $>' I J H*JWIUfe** 'J r^H 
C (08) ZmtTZTdsbOlrVVT*-*. 1008 

-ST'Ss^, $fcs 1 006, 1 007(4, ^tl^tlUK 
SaS'E-r 5M 0 0 8s *+U7*-^1 0 0 9 fciEBTt* 

[0 0 5 0] 111 71*, HI. B2\z.mm*-\ 1 7 
lc»tt*tl««««-P*y, ^roS?1 1 7£rtLTs 
-O^yiy HBB'vy KfflWfil 0 0<D«ltUllfil1 1 

«lc(Si;fc«SMb3B«, S?1 1 7tfSffi*Bl 1 1 7 
=£rtLT8B*{*©*y»0»1 OOO^Afc***. 1 
0 1 2 (4 s ESBTO&31:-* 1 0 1 *B»T*fc» 
©'f*-^;Wl*» *?SBi oo±on^y^@8»c 
ATD-rs^P-y^ffl^s fc«fctf5v*BW**fc, 8 
*©fl^*ffl*rr *fca&©#iHa"eS*. 1 0 1 
6 (4s *0*©tt;SSB<fc yv* FA- h 'J v 9 J I J HIE 

s-tLTs ebb? £ LTot— > i o i 
<ommntt\m?%\mm:'&%° i o 1 7 (4s 'vy 

K*- h 'J I J HfcJS«*ft3ES'vy K««T» 

«i 0 ocT) p^-.y ^0»K»LT, «**«ae-r*fc» 
©*§*§«?**. 

[005 1] C©J:?«:iSiJ»»©«WEH:fel.^ ffit© 

1 0 1 ©Bftfcfr^.h'kKs 
ttl 1 1 7t«6?l 1 7£tf-LTs B?>£1 0 0±© 



[0 0 5 2] tei^fs s^cfc^fc-fy?©*!*!©^ 
*fi3*'T5>^lE"3^TI4, 0J*(4, KBBttfcWL 
TfEHiM1^ToT^&lM$ (?ttB8nft*) (-s £/ 

x;us©«ii*iB*fT? c <»: y , X/l/BO-f > 

■y HBBBBtefei/'Ttt. -f^i?i!» HE^vy K© 
ttfflJ^SBBS-lilrSfciM::. ^Wlc-CV^Rtm* 

tf**BttfliMfc ■3*yn«oia«ic*4LS:i'"r> 

<7 =£IBB^ -y Kfr 6 Rta3 J-BrSIM^ =&fr 5 C <t *g 6 ti 

Tfcys coiHittffliiffSfjffl-r^cttc.fey^ =&/ 

'fe-e^/us f B^K3f^«^ IE f > tD^I m 3 

[0 0 5 3] BttlBSl 1 BKi^TllStiSi^ffli 
- « (COUT(4s MW®&±imVtcM'm®T*&Z> M 
PU 1 0 0 1 (c«fcoT?T?il<!:fl«T**5o fcfc, EKiL 
fcb-^ 1 0 1 <hs ttttiWl 1 BQWtLQSittlcM 

js«(j^ c cttcci: y s mmtitcsxiMDznew? 
(4s f-oD-fv^Tttuw^riBtttfasiyx^swjer* 

[0 0 5 4] W±lttWL/fc*»W©*flBBttlcJ:htf» 
f+tlff-: ^3 VBI2 0 5?t-: ? 1 0 1 Icttj&^-tt 

HZZtrs<. 4><7 o^mizfo etc/ X; W5©WfcS 

8^/X;KcWLT«ii(::ffl^Ts ^c7)«ajmfiii i 
8 6©ttffl«*«# / X; U©HB* -f 5 >^(e»J5# 

(ts c t ic ct y s m$no>/ x;uo*^ icfe(t* -f > ❖ o 

«**loottUJ«Sl 1 8fr5tD8itifi^(cJ:^T« 
£ LTs t-*-1 0l*©«ifl!>*B^*ct»cJ:y» 
H=&*M-T^ < ^*<fc y IBSI'N y K(clS(7 StiTf* n 

[0 0 5 5] Sfts /X;b©BB3&3tLTBa«0* 
^BfflfSCtfl 5- ?** *OE»*3(cJiSi:T» BUI 
BB1 1 8^5©«Hifll**BlD>'X;HE»(5^W-*C 

ttc&Vs Bttyx^usjcfiits-fv^o^BSBiat" 
SCi^TtSo /X;l/cTjig»^i:LT(4s — ftSic^n 

5*iTt>*7n » ^»^iCs y /x;b*a«ro 

trj^P ^BffiTBB-r **31b»ffl-r * C £ ?S 
*fl!)B^l=(*. T3©BttJBBl 1 83tJ»6©ttHJfll 



(10) 



«FH200 1 - 3 1 53 1 8 



>H2 o 5i±> m£R©/x/i/©iafcfc^Tttt»M;r 

Hl^n^rtwfflBtw/XJk *fcl**ft* 
?'P »y frtlc&**msa-S*"3©/X;WEH LTl*. B 

tfx— >3V)S2 0 SfcSHitfl'fcKWTtaiA, 
Sfc, tttllWil 1 8li, «S1 0 0±K«fiE*ft4tt 
ao/X;U©^Tl!:«LT*6ir*J:5l!: 1 "OlB.lt % 

ftes msaro© / xjwejmst* * -5 \,m$mtT*> 
mi\ sfc ssi oots«3 1 4i*. imm*n& 

[0 0 5 6] W±©ttttillrfftE.fcoTs ^ttffltWS^L 
TU>* ttitJ X/Ulctt Ls E©3MWBBlciSl/> 

7lcB-3#«Wr«. 01 2 0Ea^ < y K1 OOli, -< 
V^ttfflyX/U4 0 8*k* (k>n) ixTW. * 
fc» fc/X/Uctts -fV^CttajSBWtrat— *1 
o 1 fflRW-6tiTV*tf» zatitoatfvl^MWtZz 

itfTtSo t-$ 1 0 1 ©ft^Uis ^©SBKj (51® 

©mm> mi sTvTsjn^^^snfcajTJSiiWfflT 1 

*ttaj*tt-SH:«fcft*. t- h U^;l/©filtf *3r < 
ft«H£\ t — 5* 1 0 1©tttfj(***<fty, -f>*tt 

*eiftjrr*!:i:£ft*. 

[0 0 5 7] ±E«tHttmc«J:-3T, U y 

5>Hc©£j£*£ia^©»ibliMBt>lfc. n#a©/X/u 

©^ttUltfSIB*ftfttiOtr* (HI 3#B?J „ c© 

n§B©/X;i/©*ttiiJ£ffi3fc<!au:, *©/X;u©PS 
«lcmst-5/X;k iTftfr-S (n-i) #s©/x 
;b<fc, (n + D iSfl)7X;l/©ttttl€JI**«. 
C*Ue<fcoTs (n-1) #g©/X;U©*tttlHc«i:* 

ari^B&fc-eft^sz: a^wic^ 

ija©ia*iH»fflx-^KO (n-1) #1£ (n + 
D ss©fl$, 3fl*6 5K»*»A*z:tu:J:y'fy 

[0 0 5 8] $/cv H14K^fJ:?K» *ttffl/X;U 
4 0 8 XKTJBJffir^* Kv htf^fcLftl^ftfES 

/xvi/4 o 8 xic*ns-r*w»Kffia^ja*ti*ct 

#i&BTS«frS, 1SlcHWr*/X;l/0'r>^iltaj«. 

s*j»r*i»Kia<, a*©ttirawi*wi* k*h 

[0 0 5 9] ill 5U:,TVtci:5i::, *ttffl/X 

Jb4 0 8 X^SRtfflS-eS^* h DOE8f-*tf 



*©iaii*Kiwe-rs (n-i) #a» aw (n 

+ 1) Sa©yX;U408Y 1 , 40 8Y2©-5"5l,vf 

*ifr-£©/X;U (£:s:T-ti4 0 8 Y 1 ) Kti* Etff 

£©*&£(*» ttDJJWtK'y hjB^ST** 
O/XJb408Y1©** -f>^i!tia«**l**-tt*«fe 
31cft?T^«. 

[0 0 6 0] *fc, 01 6(CSTJ:31E» WW/Xlb 
408X 1, 408X2tf, IE?gft/X;b4 0 8 Y 1 , 
40 8Y2, 40 8Y3©Rafc#£TS*§^ fftfo 
"5* SSSU^tttiJ/X;^ 0 8X 1, 408 X 2tf#£ 

©^Rtajyx/bA^ft-rsJi^ iss^vy k© 
fw?a» y » it -s izmaw&xxr* ^ 

<t5ft«>^i, ««-r*jE»ftyX;U4 0 8 Y©Rtt±i 
l*k-|>U^/U7lcJ:-3TISI|-r5C<!:lc<i;y, $5 
8*©1MMI^IS**»* 
[0 0 6 1] HI 7©J:3te*tttn/X/l/4 0 8 

P5R©./XJU408Y1. 40 8Y2©RttiiM^t-h 
7 tc£ -a Tifflfif * <fc 3 fcTtitf S < , E*iK«fc 

©£3^ 3FHtas/X;H{«@»11iilfr5J:5ft«^l«: 

hi 6KSLfca#tpa» ESiftmon:. $-r\ 

[0 0 6 2] ft3b\ ifiXIBBIlESl^ ^ttSti/X 
;l/4 0 8/?«{lJ*tis fr-o*<DSXMz&-oX K» 
^t-^^IBgx— ?6U7D*nT^ftS^t-«. ^© 
3FttUJ/X;U©t-**» Eftx-^lca-aTJEHl-rs 
cttplll-ptt**^ if$L<i±, c©/X;WcfeW- 
st-* i o i ©«tt*awr*cd:^fiL\ sfcs ± 
tBUffl^siicfc^Tii. ^ttaj/xvu^s-r^Jf^ 

ic % *©±TWffl*lcBWr*/X;U©i±ffi**Ji** 

«*5K4-3T^*tf» ^rtifl»-*icPB»f*yx 

[0063] ma>9&B&b) tZZH\ HU^ L/cSSS 
jmvtt* m 4 ©J: 5 let-* 1 0 1 ©SMblCcfcoTtt 

tt#£fb-r*»#A£» ttaivai 1 8t©fMB8«(c 

fcl^T, ttttiWil 1 8tf-K5-f/t1 0 2fr6«ftfeffi 
WCK«*tlTl , >*. ^-©H4©^MlCfc^T 
14, «HK4 0 5fl«Hff^-tc}B«*tiTt^. *58W 
li, Jl©<fc3ftIi!4^LfcMcPM5*lS i 6 ) ©T-«ft 

<, t— si i o 1 ©rabic*-3T/x/i/rtfcWfc£{bs 

t,fc5fflH*ait ft«»ffilcH L,Tli> * ©*fi8*«M 

[0 0 6 4] 05 (a) Us B4Ka*TilltlEfe^T, 
t— St 1 0 1 ±©»»EKffiBr*«ll«4 0 5©W* 
^ SHM4 0 5 ©ffi©35» LfcJf^©^ 



(11) 



&M2 0 0 1-315318 



«9*5?LTt^. £©05 (a) omUcfctiK ffiS 
14 0 5®li**»< USf»Efl)M8l***<T 

fi-st^?<LT> «ajmfiii 1 8^s©aaifflr*K 

m^MFl*. fc~* 1 0 1 icfclta F5f 
A-1 0 2#yflDaB»t» IB* 2 0 3 fc» K^-f^l 0 
2±©-gfl»!g (F5-f/t1 0 2ft©7.'f\^<!:LTff 
JE?£>g|3#fre>k-'S! 1 0 1ffliJ©SP») <t, « 

E»kffi«*«ar*. ens***, /x/urttefiit 

?>gP»Et^tUttfli1 1 8t©IB©S»B(E» 

[0 0 6 5] $fcs 0 5 (b) tt, fc-*1.0 1±©» 
»ElCffiB-ra«IMl4 0 5C0H*^ SUM 4 0 5© 

fft©w»±y sumi is«k 

0 2©±^tclBSLfc^^LTl^o & 
3b\ »#ElE£tt*«IIM4 0-5«>Ji*H\ 05 (a) 
<D«£fclfc«LT» *6l=*<*ftTl''*. Z©05 
(b) ©tMKcfcftt^ L-* 1 0 1 ±00ftE(C&tt 

s«as4 0 5*»<-r*z:tic«fc , J^ *©sp»Eicfe 

itSSmSStt, k-* 1 0 1 1 K5-f/t1 0 2£<DN 

©K820 3S^tE£ttMrassj:yt>*s<?"3£ 

05 (b) *©Gli, B£2 0 3ffi#l;:J: 
oTlMiWP**. Sfc, *ffl«S1 1 8*K5-f 
M'1 0 2±fcEIILT, SHMI 1 8*W»EKifi^ 
tt4E£teJ:y, *:(x5©IB©Hmtt*fiP»BlcfiW-5 

[0 0 6 6] *jfc, 06«> k— SM 0 1±©35#E© 
«BH4 0 5£»< LfcJ§£KJ3^T, * 6&£ffe©*i 

0 55«ll4 0 5a, 4 0 5 b©2jr?MfSf£T 
tie, k— •£ 1 0 1 ±£>B+-V tf-r— i'a >BI2 0 5$ 
«SH4 0 5 a<D±iz&&U *Sfcs «S^4 0 5 a 

t405 b<JDitBHW*Ji*5*T^*. Burner « 

1140 5a &&HIR4 0 5 b «fc »J *,RW*tf*l/>8W* 
tLfc C©cfc5fc, k~$M 0 1±©<Sil40 5a 

#»< froiB^BHWfcfc* C £ IE* 'J , E * y 

[0 0 6 7] W±0«fe3K. k-*±W©«llil*J»< 
Lfcy> *©S5M>««lll©fli***flS<*'* 
ZifcJ: y. k-^-±tO«HH©x^U=P-G^* 
E©«fc3fc*JSl!:«fcy» k— ? 

LTfEffl L(E< < LT\ -f>^*W©IBI=. *©«ttttl 



ttaj-rscttfRTEt**. ±»o«i:5K» ft^ 
at3!i:*tt«*ias-r*ctfc«ty» amwa^K^'f 

/U:a£lc7l/+5>7/WcE«T*c£fcRTE£fc*. 
[0 0 6 8] ±aLfc*ttJBt6fc£^Ttt» IBS 

y hlBS^^JKi^L/io L^Lx EftX?««aii 
*E93W\ /^VUv-x-y MBSi^ltPS5-r\ ffe©I3S 

[0 0 6 9] £fc. ±aL^ttattiaofe46<o«uaK 

©B* + k x— > a VffitfcJfM LfcffllcaWfTBtB L 
fc. LfrU *mft£*t3-1'>? : £J3l,^©T i &ft 

[0070] stl *ttHHWB£Ufc/x;wc»iW"« 

pTE***. /X;U»»cttttTft0564*aur*«Wl 
yfclBSU EE* ftfc/ \°* x 

/X;U*ttffir*#aft£i«9l6hT^*. 

[0 0 7 1] l*»l*#6, a— yroaaKjjyxxh 

fi'^osu^ a— tfitcty^Rtajo/x/UcBii-r 
*«a*A*-r*iR©Kysfl 5 584"r* 1 t^!8 5 **sti 
$/cx Eftsnfe/^-vs-bvy-ictyttia-r* 

«4LT^*ttHi:/X;UteiE*lc*f*Bf«tWSCi:# 
[007 2] *fg0^tix 0 1 L0 8 LTUJB^ 

fett»*«mr * ctwti, y xvi/^fe^RttH*^ 

S. SEoT, ^-ODttWttlHctje^T^iltfflfl^tfc/X 

;wc»flsr*EttiM*» R»r*/x;uK«j;*ttai* 

•MLT*Wr*CtJ=J:y« ^Rtai©/X^fc«fc^T 

So 



(12) 



<&M2 0 0 1 -3 1 5 3 1 8 



[0 0 7 3] &<DW &*>\ wc<fy9*J 
(«|jl(*««JI!aE«f*^U-1f3W) MIBiH 

»!£T*3r*fr5T;6*= 
[0 0 7 4] ^©ftSftaflia^lWKCO^Ttts 
tf\ *S1ffFm4 7 2 3 1 2 9*§fUM«, I3£4 7 4 0 

fr3 *©#»* LL\ CO^attHffll^VrVV KM. 

It, * >f7> KSCli&lctts >£# #«*S 
£ftT^->- h LTE«*ftTl/>*«ft 

iT^iliiKcfcoT, ««H»aaftfl:lcJSH*;U=P*5e4-a: 

rt«)jit?s*»fl8?**<o?*n«i?**. £©§«&©/$ 

A, iOWEj:yttaHBIIin*rt , LT5M* (<fV^) £tt 

fftoti*©?, #(cjs«4Jc«*ifc«# (-rv*) ©tt 

tiiifi&iETSN J:yff*LL\ C©/flUXJBtt©raMt 
■9* LT«\ JKB«fHl4 4 6 3 3 5 949HUS. RIB 

4 3 4 5 2 6 2*PJffl»KK««*ftTl'»*J:3ati©# 

fP£0*I!?#WSfl4 3 1 3 1 2 4^B^#lC|B«*tlT 
[0 0 7 5] fBfii'Vy K<0*jat LTtt, ±ja©«W« 

ofi^aua (ii»tt!«af»*fe(*Bft>«3iE») ©f6fc 

SJKmflWM 5 5 8 3 3 3?P£IU*, #B#n*4 4 

5 9 6 0 0§B«15ffl^ftMt*SirLt$n5t 

UBS 5 9-1 2367 0*4HUMfcI*/Wrfl>E 

*a*«iRr*iw?L*ttia»i«:»it5*-&*«»i8*ii^r 
%4$bbh 5 9-1 3846 1 m^uxm^itmmt lt 

t,*»iB©»Sltt*«|-eSS. fftto-S* IBU'vy K© 
»»#£©* 3at»OT»*oTt>» *5SBfc *ft«lBS 
*«»c«l* J: < 5 C £ #T# £ <fc 5 6 T& 

[0 0 7 6] ?eic N EMttBtfeS7««Efl«fl«) 

'vy FKSLTWJSWttffiftlEafflT**. *©cfc5 



StBil'vy KtLTB, *ttE«'vj' K©»£tffcJ:o 

t*©«* sBfcmus^ -#ttic»i«*hfc i m<o 
[0077] mar, ±0j© t fc-5fc->'J7';i/*'r7© ; k 

©T*fc» KHE#(cB£«ti^EO^v K> 

ns c 

[0 0 7 8] **WOEfl««0*ffit LT, 13 

fc©?**. EftS*a#ttfc¥tfft«» iBfi'vy K(c 
8 LT©*+ JraEaS 

u»3 im «is«aE*«38tt c ft <t « »joiid««? se 

[0 0 7 9] g-fc, JS»*ft*E«^'y KflDWft^L 
fflftfco^TtK ffil*.tf*fe©-r V*lc»t6LT 1 1© 
MflBttStifct)©©^ IB«fi^SK«JI(cT«fflK 
<D'fV^lEMt5LTfiafflSKB^6ft*t.©-??*oTt. 
BtL\ v «?ltflBIHt«©E«*- K<k LTti 

Hfe^©i3iffe©*©i3S : E- K«W-W*4<» 

^■fftTtSLV *\ I656fl)Se*7- *1tttM 
fetcj:*^^*?-©*!^^- K©'>S< it— 
«Afe*«lct,*58iBtta46T*«iT?**. 
[0 0 8 0] JblcJin^T, tt±KWLfe**W*tt«y 

^^ftj-xTTmb-r^'T v^tsoTv sa-pwbt l 

<tt*ft-r*ti©*ffll>Tt.«fc<x **{.Ws9*Jx. 
v h^iCTB'f >^i#*3 0iC«±7 0iCJMT©«SH 

^<t-pl;:S^Jffli-r?>t.©*i^-flSWTS§A N 5, IsEfflfB 

«*»5«#««^©«MaEfb©i*;U*i: LTteffltfL 

5-f V**JBl>Tfcfit\ t^-f tit LTtiJ»l*;U*© 
IB©«^ICJS L7ctt4tc «fc -3 T-T > -5- ^jS<b L, jfttt-f 

v^<Mtm*ft*t.©^ Bmmmmmtm^n 

tt HBg 54-56847 9fifl&«l^ttttlia 6 0-7 
1 2 6 0^ii«ltlB«*ft^<fc5S. «L«S/-Ha» 
*fcttWi?LlEj«ttX(4@»*t LT«#?ftfc«^ 



#H2 001-31531? 



[008 1] *6fcttia.T» *«W-T>^^i v HBH 
£«©JBIS<!:LTtt» a>tfa-^^©1f$fiSaS^S5fl) 
H^ai;«fc<hLTffl^S*i3 i t>©©ti^ U-#*£ffl 

S y £■©»«*»« fc©*"rSoTfcSc\ 
[0 0 8 2] 

*<D*VtftS X;l/©'>4 < t t,-flJ*fcW»* « / X;b 
(c» LTn *©RtdJ«©8l»tf i»R?S* fr£fr£WBfr 
r* J: a IE Lfcfcik Tttffly X;U#?¥S LWKNEs 
ffllSPJBJISjR^ffl^T / X;U©ttffl»*«l»-r * £<*:IE 

*^(*y<xa<osEa^K«fe«a«ta:«iiH«ra*^*-r 

(c, jffiE4WWiiE*WitcfT3Ci:tfR«i:4y, S 

r i;4 £ t©4L'»fi»4B«*JKBE"r * c 

i#TOE4*. *fc* ^Rtiayx;i/o«ffl*s k«r 

«E»fc*-rv**rtLT«fflT**3fcTtitf» fit* 
© J: 5 KiUtt Vtf4 £ SWT iaStelKTWr* 

[si] «wiawLft'fv**;n' naa^y kj§ 

«©Wft«4*l^*«l!l3T*fctt©¥HH?* 

So 

[02] H»\7 KEWR©SHB 

[03] H1 ©f V^xy htB^y Kffl*SlE^*5 
*^LT/X;U*^Lfctt«*^-r*B«*WfiHTa5 

So 

[H4] H3©a-al|gtE;fi5/X/l/Ji>2gB#©WrEH 

[H5] (a) , (b) B, #58l8©S4£fte©Sffifl3 
IIIC6H-*1'>^3?iv HBS^v K©/XjUMIS2©»t 
EHT-££o 

[06] b ti©iWHCJ3lt5-f 

xy UBii^-y K©/X/Wij2©BlrEHT*S. 
[07] *«Wffl*JBB«KfeW*-fV^57xy h!B® 

^y m*><7&\ammmwt%rcto<D$'a±?*- 

[08] *58W*afflRrH4-1'V^5'iy HBSSW© 



[09] flei5©-rv*5?iy hfBii'Ny Kffl«?SS© 
««W4W8«BeS/Tx-r¥lliH?**. 

[hi o] ms tcrnr* y *? v i7h %mgm.mm*s 

[Hi 1] *WH«)jaBW»cfiH-*-r>^^iv hiB 
T'&So 

[HI 2] *S5W©Sai0BMI(EfiJT*'rv^^x , y hfB 

[HI 3] ME-O^S^iy hfBU'Ny KfflMEI3BJ8 

[014] HI 2lEaVrfV?v ? xy HBSfflSSlcfi 
*ttU>'X/U©Ht!l£fcW»-r3/X/WE©* Ky 
[HI 5] HI 2 (CRT-TV*^! y hlBUfflSffitEfc 

y, wa/x;u©-«t&(Eiiaw-*-/xjui=©* 

[HI 6] H1 2t=a«r'r>^3'xy hl3&fflS«5lEfc 
l**#/XiUt«»«*ti* Ky ht*ffir«aHTa5 
y , ^FithfcB / X/ W: Rttti RTUBfty XU t # seicsst 

[HI 7] H1 2lEjjVTf >?v>x'j/ hIBIUS£&tE& 
HZ&SXiUt&titetiZ Py httSrtBHW 

y» ^RttB/x;ufi«2*a^LT#?sr*Ji^^LT 
[«f*©«W3] 

1 0 0 ^->*r> HES'vy K/lSfi (#?Wfi) 

i o i tmm? mmm 

i 02 igifj^? (K^i-M) 

103 5yf-lslK 

1 04 5/7hUS?X* 

1 1 6 £3ft8li&S« 

1 i 8 ttUAIi 

203 BE&ggfl 

20 5 H+ttT-favi 

3 1 0 RtfflP 

3 i i 

3 i 2 /xm 

3 1 4 33g 

4 0 5 «m (tftMHSSHM) 
4 0 8 /Xyl/gp 

40 8X JFttffl/XJl/ 
40 8Y RtaJ/X/b 
D Ky h 



(16) 



ftH200 1 



ik\ _iuwi. Ji_ 

(Sh ^ru^" ~lt 

705 



[08] 

URA 



[011] 



(19) 



#112 00 1 -3 1 5 3 1 8 




(20) 



&HB200 1 -3 1 53 1 8 



02) if* M- F*-A(##) 2C056 EA08 EA29 EB03 EB04 EB08 

3imilB*HET?l?3Tg30#2^ EB27 EB39 EB40 EB51 EC08 

y v«a«±rt EC69 EC72 HA0S KD06 

(72)?gB^# fes say 2C057 AF21 AG46 AK1 ° AL03 AL04 

*m»*BaET*,?3Ta30#2« AL05 AL13 AL17 AM15 AM40 

/VHuSSttrt BA03BA13 



